umwnfhk)) 




■SR3fe £$K 


± t& |$ ft ft 

fi ± 5 * 0 B 0 $ h 
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# 
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i-it i*lfc 
i*4# J^l^r 
^tf# 6t& 
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3fc<f* 
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4 *£ fttf* 
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LL»&FF 


^OS^rfn^, — 5 & B ^ !H & ±. — * 

1949 *e*@Mmia. nm, && 
m. 1978 ^w3fewa:*?fift, 

S*IEj£_t7ifi|pl*£*3£ttatS& a 

4>S3cm?fJ&W ifrJ&&53f 

■ttcftj, SWAK^SSTKspo m®, H^«a- 

ffi&«**;*#»*, am^1X»SW.S5W3GiS4'ASS*i»ll, 

nriga^aa&«snna^#«S5fe^e^:«TW. 

3sfT££ifcg»eir JL5*EMJ5J5fe. 

AMD IS Srt its ft i*F £ SSJFMife S 8 * ftdi A m±<k#i * , 

a®Sife*±AHIW*l^!W-» 0 ®«ffli£ffli:fei&SE*3]3tJR« 

mmzm, 

9tmzmmm.it « 0 




m^m-. n—, ±mmm,o mT&mm, &*&&m 

mmn&SEQ&T }*2k.i8.*R 

jitfe, ms ^m^mms ns^ia^. &&M&. 2? 

mm^s ifmmmmmwmm.0 m~, mmis. *3&m 

4?, ^SR^tPeS^T/UK«+/lJKo 

£&@3S*!-52j£&a 

s^e— 

i8t5S5Ria»F«:*yW®Pfl, 

®ift*#^l^, ISife-daSfc^ — m 

Jft. IE*JSlKM*S5JF#1fftt*5iilo^a£*ffl#*®:FH* 
#T^4«Sife, 

1995 

^lenasF 

t^A^s 4>iAKA 
#. *S*^WX*H%fc#W^BEttifr£««*#-S37®H* 

#Mft*efS5rttt*ASM£J8flftffi3fii|jU 


<£ftft4fc#i&> JM£B$ 

1996 ^ 12 M 


2 ► 





(Push P a> r 

W^JL# (Joan) mm&M (Diane) 
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iii jA 0H • N • f L fit W (Damodar N.Gujarati) & ff il^Z^ 

28 4?£Js, * 

tLfe#fi±T i960^&££*4*#!£flf±4tfl£, 1963 ¥4k£ha^^xw 
fi, 1965 

€ &•) fH F*3 $1B! IS ®J flj H? JQ Review of Economics and Statistics , Economic Jour¬ 
nal, Journal of Financial and Quantitative Analysis, Journal of Business, 
American Statistician .fd Journal of Industrial and Labor Relations 

7? Journal of Quantitative Economics (ft) 31 8 zc JiK M a fj -ft|2 fit PiAi'E Mi 
Pensions and the New York City Fiscal. Crisis (the American Enterprise Institute, 
1978), Goxrernment and Business (McGraw-Hill, 1984) iff) Essentials of E- 
conotnetri.cs (McGraw-Hill, 2d ed. , 1999) !*f tl # W A' '■&. it" ® 

Sheffield ( 1970-1971 if-), 

r°lCil0E6<; FuSbnghttm (1981 —1982 <¥), 

If (1985—1986 New South Wales Jz 

(i988^a> 0 
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i&a> isi^rs^g 


2 ► 


*e»*HF**4& - i+**UfF¥&*l! 







TKYMJeffftJBu KtRfl-affittl*, mtSaffi^tt-'MOSffiiX^iiitt* 
m« 

ffi^KSI 3 , SASJC 1995 

8\&MK)%&mmQ : %m* 1 , sp 

Eviews, Limdep, Microfit, Minitab, PcGive, SAS, Shazam #P Stata ^, 

*8tt6 W* 

fMRttttWXifeWifeM, 

mm 
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h FW-H-ttSSl'faff -^iSWfflWN*, &*-'MRS9S 

wrae* 

2. #.* lftt, 

T. »ffl3E*Slt^KaE, KPl^a* $tf§gtfe;££ 

4. m S*«iffifsk5l AT*4MW*-«fl£fflf8ra'hS5«4H|j (B[JiE & 

*Mj\ x 2 #*u*u f#TP) W«-®a4tffi51*iS„ 

5. ft^-T'PI!ig«S!!(B*®iC«» 6 #4=, «m££PH 

n^vj-ifeo 

6. ^rit^-^MfFasss, 

ot^iKCo jf«fwscftjnr>£. we*s*««eif5ES:»^»'Sfe 

7. lo S, (Longley) « W 

r a it it, ft« m ® # nr £ w ■=f n w ^ a «- *n & »*t B hi is b „ 

8. *T##£«»» 11 IE, (White) % 

9. £T£l12 m, OLS***&$jM-ft»r 

t$ (Newey-West) ifrifc. WMiH#; « <f WH ft SE fH ti * ti Ms- NiEJS 

i»JS -^0. 

10 . l3Ht, JfeftiTJI!R*M3f5l3. 14#, 

a, SWJSlfc'fliMirSB. 

MfSS^Ri'Jife , (Akaikc information criterion) , M7st2£fil ,@.$£ 

PJ (Schwarz information criterion) s C p ( Mailows's C p criterion) fft 

W'lffiMiC'J x 2 (forecast chi squre) 7f£JS!| c ^#3 if i£ 1 # SH # fi? $fc|j§ (outliers), 
■tlfTISfS (leverage), M f5 CfS] Jj iS( B£ (influence), il !J'i ii 4' ~ ( recur¬ 

sive least squares) fW ^jl IK Ji. ffi) ffl. i$J ^ M. 1& ^ (Chow’s prediction failure test) 

2K 

□ t> 

11 . 14 «•%*«. *t i3i«sfee to*ttffl 

j3f«ttii-#an£ ; 3 i #*wiiijn«ias*>H#w<f a -frisi+mgy?;- 

WMMW, 16#, M#A^^ttltSi[W$BWLairi®ilJg?f rrgWfcMfcj 

logit# probit *#i£i4;fcrfflT;#tf-M 

ig (to- --f£ 3 ik— 

[si !U #t M (Poi sson regression model) 0 >¥■ # tfc X4 0 fj& i£ logi t #1 probit H M 

* «■ M *t m * # *th 





13. i6#&fti!fW-i|f 5 mnnm&at 
m & m » m m ® *$c m w # a « ^ t £ *t & *4 •^ * ^r vx %\ m w m wm .« @ * g 

(fixed effects) ft 41 ft fig 

MM (random effects) £9. ** »f? T IPfeA'tt W Hit „ 

14. 17 (Granger) 0 

&&» as 

®£«Sl#;SWBt IEJ t¥ n ¥ 4ft w „ 

15. »TH»liB--«*W*M»»f3!85fi|-fiiit^n!i{ift«lfcg|i|s^^, &=FW 

at.a@mw* is, L9^2o ts*±ai-M„ &&#&8fty*nT*£. 
fftT — *?|JJEH, ^©“EfilS 20 tft&70^ftOPEC-ii'i4)»l»MSI + W>Ke. 
MM, Attxt&#«£»*M*£*o 

16. *21 *xtj*2i nm-iTSL^mu *&-#+, tgin#&qH7B* 
I'Bj ft 5iJ il 1 • ft a 8F ^ ^ W 11t- ffi &» A # W U. £ fi •^ *1 a i |Sj j? ?ij tfy ft ft S S 
tt= MSftajTAWaiiftSfrSiitwimwMTfSflifirfto —'MttiBiffaito 
¥ ft 14, x* Jat m A15 *t» 0f it it M# # it « A ?fe ifrj m 3i & B 9?„ 

17. *22*&»tJK22 HiaiTTWaWflfctl. 'Eitifc 7 

jfeM (Box-Jenkins) ( ARIMA) $1 fa it fl 0 10 ( vector autoregression, VAR) 

@ !0 (autoregres¬ 
sive conditional heteroscedasticity, ARCH) fAt - $L&Pr#JT£: U M!0 (general¬ 
ized autoregressive conditional heteroscedasticity, CARCH) %' S Sf M <fe i® f b] 

f¥ ?'J 4> fid ® &-t~^ M = 

@J0*8l. SatS?H^fii6)^4 c 

^^r®«i : FS*T#'r^fl-!ies:wans*® e 
—l£*rWW ; Pft»«*o 
m, ^m-is^iimw^jgaft/a^egiiHM,, 

!*] #i5fc£| 

xxviii Ht«W3Efl:*AlfirJRT*"l5(ftifeiE«B!lo S-ifffiSffRjifcffiijfc# 

ftWAWtr**-®, Jgj&SU 

: Rt&A, * 19 #AXt* 10-12 SMtt—ililffi 

Oft*±»iiEW>» 

S»^-Vik-^»| WilRg: »A fli* 1 ~ 13 *„ 

fffjjfc A, B, clfl^ 1-22 * 14 jRl 16 
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#r w 




Vo 


mm co 

cd^ascii m 

«^£53«5>»£¥» 

*t« m £ #, 2* £ 4 « fft (f 45K)»^f l}( ISBN : 

0072427922), fi-f 7 V V 475 jt H«jRfll#SKtt&£ „ 


E Views 

*in#«^*=tS(»»iaiS*—+ EViews 

W^iSS3.1o J#« (ISBN: 0072565705) — ®"JKAM.ffl«W3i|5 

a^# 0 EViews!|fc4iK&Brm«a^QMsR». waa^EWFWM 

Kl : http: //www. eviews. com 0 


Wilt 

www.mhhe.com/ econometrics/gujarati4 0 
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§M 


l iff(econometrics) MMM SiB 

asrwMTisiw-exttw^+srfis 

it* ft**, tfcft* 

**•§»(. aia##**, waife^?ia:xaa44aft##f^jfcii5#ui* 

*„ [zl 

it** ****£**##«# H* C ‘ 4J 

► / 


5/ 





2> 


t, * -? tt & - ifl A # * ft £ A # a £ ft ® 

if I: & * # * * 1= * ft * ft X Jiftft * 39c >t ft jfr ft *4 (ft ft ft * # 
ttft) w^fespfts t ft-s 

ft. )it-f*SjH«rt*, + -ftftifrft*4ftab + -*MfM*. [6: 

*#_t, ttftftiiFftftWJftifrifeft, ftJftffei+#*rft:Sffcfrtt*# 
* # * $, Gt & ft ft £* ft ft * fir ill # 40 #& ft 0 ft J 7i 




SU fc»it£jilU9rwjft, »«£», &J*SEit 'v 

iSSUT : 

Win, fltjft&ttrJSife 

«S, BPaStaifettift (iXKsluk.es) iSl' nt. ft #r -ti 3t rg* a ^ m *r - ft w & 

*hhb 

ftfittit, &3£, i+fi&arft*t:*:£ft»g 

apaifew^giftrt#* 

»*g«f^w±»i5i*, (im&) *as»aifeiiii^ 

K^ffis^garaifcwgiiftifeiEa airwsw, i 

saf^#8f«tu»«:ife*ei:, jra^skaijiftji»»»*(» 

15 c 

S9FlltWMR*, .iMte*, AnX#ii3HM(KlJg£»JRagtt 

* «*» ii*JI«6SSrifeit#*Wlfr' 0 ttMttfcSK&^fllUGNP), jslt.'lks 

5fc»lk* «HS«SW±5-0l5llXo ajS»«ikiIt«JATi+»».«r.T.f^ftJ)5[Jft 

mu fas, 

ft&, inftffianajew®, 

17c 

Hl*ii^*SieT»®M*. i+ft&WSfeSEftftlREtftt 

3»wj5r&« tr-i 

*««#. Unmytmm (Spano 5 ) 







4> A®******®***'*-*- #£, ****** 

lIMa-tf*®*:#***^#**?.**, ft ***#*»£*##£ 

K * * A * * + #■ & & ?)t jfl #: # «& ffi *> g «« ; ' #i1 


§ 1-3 a-mt^mTj^it 


ttT--^S«r|H]8. tt*£SF3fe*®flS#2£tT#«Kl? ftffltttffisifcfi 

tt£? §i^wsMfKiiJS#ftiT«, ftfliaastaifiift 


* a % a. f§ se h i+ a & »■is * ffi tfc fi' k ?'J si s a ft : 

(1) 3%Mattl*j£; 

( 2 ) 9 $fKlft$:|t 3 !!l»ft£; 

(3) «ifeWii-*aaf*8«iffl:S; 

(4) &JM&JH; 

(5) H-fiisaf*3SIB#»ftit; 

(6) (ga&ift; 

(7) BNftMffl; 

(8) 

*r T a WK*±£« , WaJSWSMife c 


SifcsEflxiftfi<]RSi$ 


4 


S«a: 


***P*S*#.ft, 4#*^®*, Afl]*fcfHfttCMfc. 

A»a*«wa *»#*#. !Slfc*J:ttA4;JpW»4 ^c riu; 

f>S P > 01 /& $T & JH , ifi RS iPJ 5® AS l“] ( marginal propensity to consume. 
MFC), *T()ffi;hf u 


2 ) mmmkmmttikfc 


a*sa»«fffiaifi»^*»A^raw-jEisiwffi^ieiR, rnmn^mm 






SnTWSd®»fffi«iSS»^SS;: 

Y=^, + ftX «<i? 2 <l (1.3.1) 

3t + Y-ffitS.U, X = i&A, W«#A*aJ#«»/9, W ft 

«***« ft its MPCIWS*, *F3r@ (1.3.1) 

5 «-iittA;£|B|*:iK (BPiSSFIfe + JJfWWffiffa#) flrWft 

me.* #±w#, m 

#**-A*e«!i5 Ou-#^^e 

liUsi-tife)* 


y 



Bi.l RlBJffttSiBtt 

amas-s d.3.1) 

ft roftSSft&ftffM, fc#. tEttftSlftffiffiftSSftW 

(1.3.1) + , (jfciU) gilSWASIPM, 

o) iga&wsas-frasittis^ 


**■« d. 3 . 1 ) -efiSfirt'mA^ 

#Jiui, SMnttftT OtJnift) 

SOO^|&E!iiiEes»£di*niir£EttA«-^#*R|B > H# 

wm»jfeai*»a&w, iUBr*RiftA*«sfe«»0RflEj: c mm&ftmffi# 


4 ► 


**&&■■***& - 





fixate **«*«»£ a. kttm, mm*.*. mm® 

3§SttfaW*«?, 

3& (1.3.1) #&5u F: 

y = ^ 1 + (3 2 X+« (1.3.2) 

-AS (1.3.2) £tHig*«S!Ki-'r*W^ 1 , IfHM, tUnWifR 

±®ife^wsitt®6«ai^. ■•«, y 

(*»> «^lx (feA) IMTOT'SttM, 

'erwfflm»a«cftiTi-»i5SF«aaifej««iffl 1.2 up#. 


y 



*CA 


ffll-2 WURffiffi ft «*»*!«&*& 


IAS (1.3.2) 0r» Hi IJttHit £»«£!, iHJ /9, sfn 

am, 1 *s # 3 ?®^ a $&»«#& 

-Tlfe* 1.1 *&Sil& 3 feSg 8 lrl 982 — 

1996 ^I'uJ&Oftlgo y^-lJBXt^AjHlA (aggregate) 

flff X'S'tJggrt'ii/S&ft (GDP). ftHJw^iifcAiW-'NEl, X fn Ytijtt 

1992 ¥ 1(MZ.3S:/l;)*j Hitt. BfJ'JSfcffift&lil 1992 




urn ft firsts iris 1.3 _h (tt^a 

1.2)o S + .^B&T^l'Bi^^o 




ttih«F5it»»a«:*'J ; ®.lfti*i#<» 

SSUXIStfi, 0fi«‘«f»«thtt^**Wtttmw±S^S 3 

VA&& 1.1 0r&Hft&. R1T1&# ft ft ft mStHft*- 184.08*10.706 4. 


t- 4 000 
A 
?Ff 
» 
i 

£ ^500 


5 000 6 000 

CDP( AT) 


r.3 L982—1996^^AfS»3ra (V) ■£? GDP { X ) (&*•* 

(i%tt 1992^10fiyS;S£*4Mfc) 





1988 

3 972.7 

5 865.2 

1989 

4 064.6 

6 062.0 

1990 

4 132.2 

6 136.3 

1991 

4 105.8 

6 079.4 

1992 

4 219.8 

6 244.4 

1993 

4 343.6 

6 389.6 

1994 

4 486.0 

6 610.7 

1995 

4 595.3 

6 742.1 

1996 

4 714.1 

6 928.4 

14 25: Economic 

Rt?/sor/ of the President , 1998, Table B - 2 . 

fi.282- 


Y= - 184.08 + 0.706 AX, (1.3.3) 

YT3! 1.3 (BP@!S 

m c 

* in® i.3 W/Ts. mx 

MU, JiKiJitlnta, & 1982—1996 ft*** (WMPC) 

«#o.7o, g^A^tfUn 1 

*»ithw**n«70 wxJ - 12j *©«¥*&an s, M * £ MA^nm 

#*«!&£* = a^nriii^B #S (1.3.3) Wig!JHM& : 

S, tt*ttA5»fl l 3S5E. 

#o 


( 6 ) 


w. (1.3.3) 

-Wi, SH# (Milton Friedman) S#M “ & ffi” 

swan, /L^^t6aagM«i£^waie^©-a, 

Jnflfflrift. ftSSrSffi#! MPCJfelEW. ffi'J'4 2 u a-sims©?*, 
«©*«Mpcft*o.7o 0 
£i\ 1 , 

MMftHflfflWMAMTo &W:t. 

0.70^A®i£@Eif ®A_L (statistically) *T1? MS, M ffl 5fc £ f$ 01 


«*-»> 7 




vi # * lit m * fit s i si & j& « s m st is &, * w z& if a & w ■—*- & % m 
itmm {fsis^^) £*is+. 


(7) ffifa&ffiM 


ft #JBri£W«M*ttT«in «*#*«««** ifc, St*m«JRJ&*«* 

iftftMft (predictor) X Itt ti ft M ft* H £«£«««* 

(forecast variable) Y 

% T il°j M, §5 MS!) 1997 s$ W ¥ % ft % % tU . 1997 <p GDP 

•9 W®^?72 698-fdl,Jc.o : 14 ’^ GDP ftf}}£-"HSA (1.3.3) !»*&, «fl*5 

54 s 

Y ,997 = - 184.077 9 + 0.706 4 (7 269.8) 

= 4 951.3167 (1.3.4) 

81)44149 510 IZMtl o 

Hit, ^^gdp®, #.ti«a*#£ajwiSHatt* 

49510fcll75c 1997 ^M(Hj£i^ffi3S£mffi*49 l35fc^7G„ MtiiH-* 
S (1.3.3) SrftfliT£IISft®:£iU 378.2 «t5o «ffl ^ li(MMiMiS ft 
# 378.2 fcftjc, 1*7- 1997 *f-« GDP H«3 0.76%, 

^ws5tfe0!0«?a2:fi. vk m m 

fc^sa^wfimi+MT, a»«a«i2»fi3E 

aaffew, 

ft it*® 0-3.3) ffia.6st*&w^ttA«ie a 

#a«»l*A.&ft*£Sft#&Waifc#>&ff*4|*ifl? 

*{*-i0[*a*wa*ffi«K<rgifTB, jeans 

ftSHfeSriJMStfl. ttSSHiSSiSii tg, ■ftAftfii&^nhil&AiSft (M): 


&«i» ftfJM* (1.3.3) ftSIM MPC = 0.70, MM«M = 1/(1 - 
0.70) = 3.33o m&M, (iiiH) 1 ft A l&'t 

(**n) 3 &S, 

H*. MMT-t:o f§ MFC fftftfif 
*6®ft (1.3.3) miEiUd^Mo 0fW, MrcW**fi!iit*&*MfHi£«« 
T#MMfi=i',to MPC, BPttmg&ftttigmft #.!&$. Mfe 

A ft ft *Srfifi9*3|6^'ffcitSo 


• it* 
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(8) *£$]□£»]$£& 


(1.3.3) fft&fta&ffiffiftiflft, MilMiA# 

10 A.^niLm-Ji cw 1992^-ttiiTCTt) w (ffl#) *a*^nper*»aiwtt 
4.2%MfcM (2000 Jn5*tt*i|kA*¥#»EiS#A‘ilJW&-H 

(1.3-3) fa*W*##£iJI : 

4 900= ->•• 184.077 9 + 0.706 AX (1.3.6) 

•M9 X = 7 197 c a £f$3&0.70 W—t- MPC, 71 970 -K.Htc W ft A 

ffj= «i±ffi3WJBR-5STPR*WIE'&. (control vari¬ 
able) X tU7*£fi$£3SS (target variable) Y n 



ffli.4 tf-Bfiftttttflltf 


(AH£6ai&ttW) (JB£m ‘P0MR), 

► p 


?} -r 








j t m m +* •■ - & * -H- * s » ate, ; m x \n ad m & * $ $i * k? ± & * # si 

.srriii astern? M#ffli.30fwWBL«#r«i»BjR <bp isin^> « 
jf US»#^«AM*iEii5? (Sit) 

fck^n, (permanent 

income hypothesis) 115 Mo -§N£i # • IPs (Robert Hall) ifetHLH) T -'t' 

AfSili (life-cycle permanent income hypothesis)■ 161 69 

iMli, 1.1 

iSJa^:, S&i^ -«■«&. 4 fli 8 *->lfcA 

£*, 4uM&/P4fl±T»fiaift*S[^:iBH»iaiSff«, *l*tt (Miller) ftffi 

JEfftt*#!., ¥ ?J , T- 
. &M-, iftfl-fiftHtt 

7 ], IS] ik* tt-fK ^ (3 si ±«tt ft £* 51 it T (S« P r 

JP4, AiniiHsrfta^wieaiififiift+Jtifas!®? astftwidtt:** 

(Clive Granger) &tnS& : :,sl 

it it * l' B l .H : 


&j&###s8mfen*, «fli«»si;i+£K*tt*iig:. it 
in, ®#**%)*■■ aftw*^:, , Ea*±.sw£t&j te fii , vKA can 
&4s*n#*r) zmw£% a 

(Cobb-Douglas) (constant elasticity of substitution) 3i 

j^bsSc 

13 $* ft&&•*("!«„ 
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fen® 1.5 ttflSSFfuja Sifeit* 

g » *11 j£ffll.+**15*^0 #.% (Bayesian) 

itwiaa?^ 

t 1 i 

Mit i&ffl 

f ^ } { I l 

Mjft P! rH-Sfr g jft WnfWr 

BI.5 tt««3fSS6»# 

Win, 

gffifflWA-tfci—Ii')'-Sa (least squares),: 31 tfei+ft^j&SRftJ 

iftjaii^aft, SKatt, #jRa«. ai=rii 

#3iit, 

^=n±*wife^ttffi«r^aw*s, jt-mm 

mm, a^j&--^ js/th+k^ 

ALi^lStofcfBo 


.5 r 


fa«- r #-p5«S)eae#3ft*- 

M, *rB.R#*Jcft#W#>fe, M3 cttaffiSife 

► 3/ 


a* 






§1.6 -it mm^m 


^4-, nua»WListi-as«if¥-w#irfflE«, ©¥-sinm 

(MftlM, 

W!> £ff, ®ftE2^r#SttajWiflifflIHIin#ftfe, # 

E^H«ifSc iSSn ET, LIMDEP, SHAZAM, MICRO TSP, MINITAB, R- 
VIF.WS, SAS, SPSS, STATA, Microfit, PcGivc *11 HMD % FIlFlftfMa, 3¥ 

*«=£##«+£ (Momec a ri«) 

®M-tt “MW” ftiiHWJtii#, *ffl#vHfe*«r-H8?*iftWai 
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Neil de Marchi and Christopher Gilbert, eds., History and Methodology of 
Econometrics , Oxford University Press, New York, 1989. $ =f$ i|ft M T Q $j W 

—xt*T'B-tli»lJ¥ai»a§ (Wtf—fa-t^ife 
*fl9tt*)fla*0ittta8F^/r3£WrgWiiMfe o 

Wojciech W. Charemza and Derek F.Deadman, New Directions in Economet¬ 
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i -^n#h 

$M (dependent variable) — (ex¬ 
planatory variables) SDKiSiWittiit, W —VfiS# 

SUISS: 

SkfcM.#*3EttSIB3E*<> 

£*]*+, ftjfjWifelallH (regression) fitft#*., .ii'-ffl JL-f- 

«t g w -im a w# p a w k »j c 

-&.% 2 $4, !B*s**sb 

ffi! (classical linear regression model) % % itig & tt #1 H 

T 0L 4£ lit 3! , ft ill BS <L ft 28 W ifi ft <4 — fll fi- (ordinary least squares, 

ols), fflWfirH5R3E»0^«a^tt#*o bi’ska-Tjaffi, 

»a» 

ftrma (®$*> fiAiE-ssiifl-iinaaa^'efijgittflL 

3 OLSttit* 

tt^rT-«lt#jEi6g|ISittlSl!iy«Sl3eSSIHlSE-H-t ! l;®, ttaffUBM.#! 1 * 

ttWIWr-flM&o 

sBstf^Mvmissia®. am. 

^refnw««fi (hypothesized values) ffift (XtfJf). 

it ^JWfSu 

(i) an.^giDd; (2) Rjt-^siM&s o) 

7 ®4, 1 

S! (multiple regression) , £ #&JE OLS ft j£f & Mill 3® &&M # 

ttM'j|Arti«aWg :; FS[5fetto 

ftWftttffiSMiatJ (SPfct^RS)o SMMS'K #3£ s 






1 






§1.1 “laUS” 


(Francis Gallon) 3IA 0 ft 

JLitikm, JL** » |!>J^i## “Fl!0" M 

£ttAnftT*J^o :,1 &s;t, ^«3£«»#*aj£»1ir*. fflj 

ffi^ft^r»JAUA«t j r-^^W«ieJ9 1 0 Sfc'0iM?HgFl!0J3£# (law of uni¬ 
versal regression) 1? ft ’J^ftiH' (Karl Pearson) ViF. 'A o i£ftiK:'ii l 

ft*#—<SS£E#tfcMl 000^£j&MM#Si5^c r2 UteM, tt=F—+5£M 

H “013” &£ “laliefij**” 

(regression to mediocrity) c 

► 3 


#■ i *■ mfta-DHfutM 





i.2 mimmm sc 


IS j»m. ±3% h, affW&ljiflMfts 

ittitfr (£) 3£5 SH?#£j Uft) $flu 

wfeam^wwawstfew^fiP^A, WM**H5Wiiiw.itfafn0 o m&mfr#. 


15'J ^ 


«fn^'p^.t>a#«p# 0 

£, mfn^>-a»jiT3<:»w^®, *t*» 

^rtS^SIfSS-'JS—,& . %{S^i 1 .1 iiL'Mffc/S ffi (scatter diagram $ seattergram) n 



4 


► 


MWW'^H'M • rt *« "<»"•* ’#** 


Bi.l WttT-»5E5t*Jm»JL**Sfcffl«»* 




10 


m a mm ao a#. *>w sn% 
ft£. x-tja-fffi-S&SWX*#*, »*ftf JL 
MM, ffLimAW*. ^7 

RjiiteffBi«sR*ffiWJtsinfii»jDWc «nui^»ia. &*«st« r mtt0ia» 

( regression line) c 3 

2. ^fin i.2*m%Ll6®Mo 

el a*s, 

» ( !, i$, S'! -^fl<j<f-»^jh), fill **UniS it 



®i.2 

3 . wsissp^+wM-f „ 

^ A se & 17; 1- A «t A fft tft «9! -£ $ c ii # # #r & *f fiii T IS it 5& Rj? fs ffl M ft 

(MPC), $£&«!&isj£it 
(M.H 1-3)-, 

mm®, tsiM 

un^jRMifri&SStt (price elasticity, E|l j* - - »n ® ijc Xtf {ft #} $ it (K) £& S fg ) , 

1 • 3 >H a + Aintti^lie^rfiX^^it.^lR)^ 

»*£»£«*» *8 (Phillips curve) £-^J 0 

► 5 


# i ¥ m P tHfii 







JniW&itWIttT-^*—S^feTfiSIfrasasWiSLJWo &%, t.kwwk^a 


+ 



■ 1.3 <K£$SI«*rtt$ 

6. ii % mm* *&'&, am 

AWttip^WSKlfRAlfcffllAirflfic ffl 1.4«t&73*W;fefcc 
«f5®JC«#WiKAtl:ftl. 



insist* 


ffl 1.4 * W2:St 




7 . atM) r-& 

»ff x m •*« o. 3&tt ®%<m x «jf a ■+ ttiF ttj ffl*r t r s as in w a 

+»j£ “Jtitt" 

8. tkfS, ti,ft#;>lkgW¥mmW'ftftWj (tt.M'h£) ttjfcjtnsi. 
Mi, W3fe**lM[JIB*W«c*t3l*= 

# ft a- ft&&mm t % * $. 

**-feaffiW* T-'MEfcflc -'NS3^36JRfft Xtt¥W, * -fi 

it it»pa e # « tt *s , $ & jb m m % & # & » £ n « «c ja. * $ «« 


.3 


22 ®#tUA 1.2 ^0r¥&WFffSiJ. 

%, «£tt £ fnj fij m *fl]±®ib«f»SK#l < random ^ 

stochastic) ^a [4: , tiitt£^#«*5H&w«iu 

Win, ft ant® si-*t®, mm, W3twaMiJiEW«iiii£*&sEittiiflt 
ifcaftftatfjiftjRWB* (**), 4U&KI —»tA.iflJ|So Sift, 

£-*■«» wtjsbaa:#-*^^, ttM, 4 -® 

;1F= M m,m 2 /r 2 ), 3C4* F = tit), w, fU m 2 * W-f-fe 2 ? fKj Jt * , r = ffi 

*» w* = itw#ia;* sr^a ##£=&»*&»& 

mHft. ffesiiciEfctT^iHv, ep c= (-J-)v, mmm 

(Bftyle) m*m<. (Kirch- 

hoff) »%«fcj£ft*n*«Mig3|jJ£f*o 

3 $, jd*. &4- 

*WMaW«fE. WUSJlcWffige^jRSEgEjfiT-^jjEih 
S^f, ^ {S (SW m,, w 2 tllr) iffMJNkMIt@j 

Wo TS, fiFS’iT -4iWlo 


► 7 


*T I 4 P B&&# Hr&tf 






1 .4 


&&**&!&%&. (Kendal!) ftJKftUR# (Stuart) WiSife: h - 

Si xtPUfti&SffcS:®;, £j Tt£if 

ffe»" IS - 

*EWiB 0 f 3 l«l#fPWi|feja -W 4 1 . nmiH*rl*ffi 

4 hSE-H- Ltt*®. WAJSff] 

J 8 r*i i. 2 ir*MWM« 3 : ®«/ll--+Sjfc s MS^Jhitt, 

7*rfg*tt*afflH£££ 0 jgfSW#», *0iilFi#*«WaEa!» i-.ws 

* ! JlfflT^Ursi!i&Wc i6; 


1.5 is] 03 - 5 * 0 ^ 


B (correlation analysis) a ^ 3 'I'-SHl-I^ 

*i$<HWifeW«3fe!R#[ (correlation coefficient) % fi * »| I* S ft (i&tJO 

WJra, ftflltUtf M K***US® H Wffi. &ft J &*ft i m&* 

ft. («#)□ m 

fri*. ffiAKM£ttS«jig£fe ; $JtKr 

mm, ftin-&flF]S*iiais-fi < yi--t- 

»£*»*** 13 . 6 . £|h]JUS>«»K 

»«*.awttw.#tt'fiP 4 #^»rwtfe. bsww. & 

1.2 U@fj&WPIfiJg ®Jft, # 1*1 1.2 +, 

Sinfl8Si?¥»ftl&Sft * ¥±, #3 »JJSiSi4@/K¥±.iJflWfg 

ttfto IM'JWflSJfctffStH-J <F?m $«; 

« wM^inmKai. ¥5£, %#-'j& iti°iw « * at it mn 

jiwk ft+*tt»»#«aMitn,ft, jra«ffi#F 4 ? 

■ffsaw, in.fi, 

** 5 »*»-*«sk • »*«/.f##«s 







1.6 7^i§-^^r-^- 


«1fiaA if. a; tft MsmiifcfrffiaiW, 5fc***W-Tfi« 

pi®. -'h-ft it* 

tfete«f^in'Fs 


l^3£fi (Dependent variable) 

W f£ M ( Ex planator y v ari ab l c ) 

a 

i 

fit (Explained variable) 

fil Ni (Independent variable) 

a 

-■ 

®#I (Predictand) 

MSS^U (Predictor) 

3 

2 

@ !Q ■? (Regressand) 

00 7L (Regressor) 

t 

3 

(Response) 

(Stimulus) 

3 

I 

l*i £ ( Endogenous) 

(E xogenous) 

3 

t 

£p 3R (Ou toome) 

(Covariate) 

$ 

ft 

®t S£ $ M (Control led var ia b le ) 

JSttiJEtt (Control variable) 

. 

SSMRiMSSgilii *|gg$■ isp$iigiig" ; : 


WAMfi, ( simple ) & 3R $ ■ @ © ft #T (two- 

variable regression analysis)„ -ffi®, ® # ISill£E M 5£ — ^ #.*1 ^ -f— -p;<$f£ 

(multiple regression analysis),-. 

«.XH3Efi|pl!f3*f»A^—+##«, + 

► 9 


* 1 * tf}^ & ft ft um 



















Random — i«]fnStochastic X i#. IS5 MSS«, —'t'Bt 

.«**&&#« -'ME*: 

Bfc#Wfl-:/Slp|, « rfitvt X' I (X 1> X 2 ,'",X l )- #tl 

W»*#o it4* x, A •+»*$* > Ttt i £ t Mil i rkv$.M t 

S'jfflic &m. x«(aK x h )ttffl*i$» x* »«&<& oftmMo m® t)ji 

Mn(M OIW«ff^‘1'«30iaHftA'h« a W 

%]— #'l$'0 l j, M$!l{£ Ktt r T'tftlS ffiStSf ( cross-sectionaldata) ( SP It — 

iBfTte * (time series data) 


§ 1.7 


Hitt, 

at®, fctRffiflRttJilEtfj&SW. 


u #) Sfo 

MNffaiMo 3Ca 4»M* I.i 81 *«£-«* 

i£«®oTW 

S£#*!llJWB4rafelfigj|fc£M 0 ^to^U (iPJBHRffrtt), mm 

Hi $*£»), HR (jtojte**, M **■*«*« CPI), 

nm ($b gnp), (Mfttmn), *#s<r- (to si «#«$). fio 
as 'f (jnAnMjm), to gdp ttffift# j 

diilfcfeo ra^isait^mwaisa, ^ri^aftMAiistiqKiqAUjKiB, um. 

/i s F«rM»§!iit£*»* (sp@fiPrw*w«ffl-)o 

* 7#sfc6Uf°i@ c inmmu wm j* m Has *i• m * 

(stationary) 0 tiM£D*ft ^ , {SM 

*tft. to ^ - 7 et i at ft to ^ ^ (fi #a a m Bt sj ® j* ')E (t ,3 p ■ t m i 7 

«m. -ijriiimiri,' «iii. 5 , 1959^1 h i si 

1999 ^ 7 ^ 31 HffifSJ 1.4 i|i»m.) 

tofeJABH 'f*j0f a, MutfaHt#, Ml $f K7+»e» 

(trend) fil&3E3frfl-, &ft£ OB Ml ftfffit fHJ If ?ij w 0 11 !, f-i; ffjft# 21 


10 ^ss»iKf« • it«' 








ffil-S 1951 1 J3--1999 %- 9 J369 Ml Igffi-WiS 


HtSTi&Sgo 7 tf PJ.&±ift*KJft 

iSc i« 4 uAn#*^io^ja 4 f-UdftAa#ac (ftifi-ft 2000 *). 

^W 1 SA^j*M»ffi»#^aia , -iSo , E&SSfttt (Gallup) 

t^w-*Rga«sMfgMi 3 & t.i 

#l 1990« 1991 tf-mm so^wwftx^s^ftfliawttc 

'httasijBciK#^, SfP, £1.1 I'SfcTTW'l' 

««!«*#*« 

JESPH+fnJj??!l 3 B[ft }4 ft&ifii 

(heterogeneity) »(SJ ® „ 

w^.r-AttWfi* aan£f^mm.mh iwswsudji^a^ (UMt-m^ 

a* #0 = ®ini&S*®RS 4 £S!** 

i&Mfifcte¥*fte- 7 -®Ej 623 fcl -A. 

1990 #. 50 ^WfH)S^m^SW^I!!;«ffi^/Effi 1.6 i: & 

aum^a-su ii **, 

fl-f, »«aS 4 iHBF^jR*-^S*»iai { 3 

l.i1'«j**W?E'&aiEt.--fiai. 50 

(ssm^-) iMHiu i.i & hi waai* »•&•»«, s^ms— 

m®—*f-i&, 7 -t>SK 

M?g£M 4 *, fun* 175 tin 

ffli-*t 7 'MltWMI*—t. ^ 25 -t-WMffi, 


# 1 * 


irirrfr&f#j n.M 


► /; 





s 1.1 




n 

Vi 

y 2 


x 2 

IN 


Y 2 


*2 

AL 

2 206 

2 186 

92.7 

91.4 

MT 

172 

164 

68.0 

66.0 

AK 

0.7 

0.7 

151.0 

149.0 

NF. 

1 202 

1 400 

50.3 

48.9 

AZ 

73 

74 

61.0 

56.0 

NV 

2,2 

1 .8 

53.9 

52.7 

AR 

3 620 

3 737 

86.3 

91.8 1 

NH 

43 

49 

109.0 

104.0 

CA 

7 472 

7 444 

63.4 

58.4 

NJ 

442 

491 

85. U 

83.0 

CO 

788 

873 

77.8 

73.0 

NM 

283 

302 

74.0 

70.0 

cr 

I 029 

948 

106.0 

104.0 

NY 

975 

987 

68.1 

64.0 

1)E 

16S 

164 

117.0 

113.0 

NC 

3 033 

3 045 

82.8 

78.7 

FT- 

2 586 

2 537 

62.0 

57,2 

ND 

51 

45 

55.2 

48.0 

GA 

4 302 

4 301 

80.6 

80.8 

OH 

4 667 

4 637 

59.1 

54.7 

HI 

227.5 

224.5 

85.0 

85.5 

! OK 

869 

830 

101.0 

100.0 

ID 

187 

203 

79. L 

72.9 

OR 

652 

686 

77.0 

74.6 

IL 

793 

809 

65.0 

70.5 

PA 

4 976 

5 130 

61.0 

52.0 

IN 

5 445 

5 290 

62.7 

60.1 

Rf 

53 

50 

102.0 

99.0 

IA 

2 151 

2 247 

56.5 

53.0 

SC 

1 422 

1 420 

70.1 

65.9 

KS 

404 

389 

54.5 

47.8 

SD 

435 

602 

48.0 

45.8 

KY 

412 

483 

67.7 

73.5 

TN 

277 

279 

71.0 

80.7 

LA 

273 

254 

115.0 

115.0- 

TX 

3 317 

3 356 

76.7 

72.6 

ME 

1 069 

1 070 

101.0 

97.0 

UT 

456 

486 

64.0 

59.0 

MD 

885 

898 

76.6 

75.4 

VT 

31 

30 

106.0 

102.0 

MA 

235 

237 

105.0 

102.0 

VA 

943 

988 

86.3 

81.2 

MI 

1 406 

1 396 

58.0 

53.8 

WA 

1 287 

1 313 

74.1 

71.5 

MN 

2 499 

2 697 

57.7 

54.0 

wv 

136 

174 

104.0 

109.0 

MS 

l 434 

1 468 

87.8 

86.7 

: WJ 

910 

873 

60.1 

54.0 

MO 

1 580 

1 622 

55.4 

51.5 

j WY 

1 .7 

1.7 

83.0 

83.0 

ti: 

y ! = 1 990 

(S7J+) 

X, 

l99O^***T0Mfr 





V 2 = 1991 (ff 75 + ) X 2 - 1991 (**» 

: World ALmartac t 1993, p. 119.The data -ire from the Economic Research Service, 


U.S. Department of Agriculture:. 













0 2 000 4 000 6 000 8 000 

SAM CR7J-) 

m i.6 

*£5k &Mflk«S9l&£o 

mmmm^-7i otsamj&mrm Win. 

*Hi®sikwa»aww-#ttm«sfi, «-»:«afi«5ErPiff-w-ttp o&fttt 
rER#*a.wAin) a ft* iff, 

M3±xtmn#.Ptfifcm*.ili. 3Sy9*fc«srtt>‘ , f ; r*rW 

12 

(ABHIfciSirj*&ffl&!*il*tf«m. -tMIfitR (4nt*®£fc&fl|) M 

-'hAAfeftn 

“«tw (ttaa:*), «#3WftaaEfr»4n$&a»in*«^t 9 an 

(experimental) (nonexper- 

imental) tfeffiftk £&*&*****, *£#«&*MS*3&M,’ &8-I , 

££«&-&taWttWTttftft®, Wffiifffr?;-SiIf *t£—3® ft 

«*«. Min. «JS#3?«Affltlcft, fflW-8 

»flo 

► « 


# 1 * E10 fit /£ 




W-^a9f9E«IKHeiW 9 :,3] «JSq t GNP, A*, JKStttt9»«S#*£flf?E# 

miLSHS'j, jnmm*»sijw, ntisrs&ws5#s*»sut 

«#.-&«?IHjfcJSiaifMarit4#»]W«J8= ^J$Q, Sfe*£l!fiTHJIc£ifeJE C45 A) 
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tfjlfc^rJLAMaic *-. SBi-.Wa, 

lattSt^awis^ttnriiE; stu^aiiB, saaj^^u as.-.. epms^ 
JfctfJ&tg. 35 = , 

M 4", fpj#«6W 40%Wtfy.«F#Slt##«i. f&fij* 

60%M®#£tfM1*i,, Ebit^Ic 

flfifif (*¥*) &&&«« (selectivity bias) 3 AfR.Sliit, 0 4S R # ffl A * - 

#S'jj;S5iSW^±aiiK)i^®, 

«&„ ffW, assetsAftWMMA, 

IRilUtfeEalM,, $£, #j£u, A£ 

gfciWSmiSfig (jWGNP. stik, a®«gjfc, ft>lk) 

i 0 e#^wj£«Jit»H#o *a, sc- 

®ticft}HI6lilwaiinAW3g5C^ c fUSu, 8M**fti* IRS4Bf 4\AM0 

ift»*5s tKf&iStt-iHRI&KlJftlBa Hitt, 

r«a!WiiB.fi.* 5 Fh, *sm, 

£• *(tufe, aukspse. t- 

mx, 5us?t-a£if«T, mn% -*t64-A 

?$*” «j@, IHip-SSMl, * 

=FA^*tt^«^8Ff*ft:0ffflii5i«cSJ&#*ifettffiW, ffi$E#1if fir »]£*#, 
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RJttfj)±ft? [ ' 51 


R fn a f ja s'J M $ a # * in t m x % ■. 


f£ KjSi (ratio scale), K jtfj R 


14 ► - — . 

^ K.mw-’fiftft * it M *£ X ¥ ,* it 





BE (interval scale) x FftfeREl! (ordinal scale) ft ^ KJ2 (. nominal scale) „ ®. 

■n fcb^Rfi xfT—tM x, x, m x 2 , tt*F- x,/x, funs 

M (X 2 -X,) jfci^h 

®mt¥ (i-.mti^k mt, man x 2 <x, x 2 ^x, ££Mtt«t6.**r 

— m* T-fi, 4-<FM GDP ^ H 

KHR* iB.'f 

— 0Jtt, WflEjgJ (SP 2000—1995) g'-fl'.tX. 

ft, {ara-twfflwtt* ( 2000 / 1995 ) tfcffi--H,t:.su 

fffSR-S Hff—£«#.“. (BP G *$J0if£). 

(A, R, C> «KiftA6ftJjJ 

(Si, 4>. fl£) $. a(B*E£5iJ£IB]Mis«l 

*«6*flS. (indiffer¬ 

ence curves), 

mt astute 

®S.RI —'httflU itiqtf-SJ 

<s, *> *n®«§^si (c®, *«k s«, #®) 

w J3 $ # pj , m a- 11 t m k m £ s m i r■ » m ># ** n r ^ * a ^r £jt r 

®$So ant, ieftJiiBiWtfewra^iii.tR®^:ipm[x.»j,B)cmsSc 


§ 1.8 


1. 

2.S#Mfi5BM, h, teW 

*n <«) «SJH®«W*5ffi 0 

#as#te«ww, jt-*wsBU55Rtfec 

5 . H*tse#*!»wa#isrfnix ^ 

& ®f ?Z ■# 0f R3 ft IK (g £ a :i1 J& * M ft, # JL t f ■ * fli # D r til #P i F. EJ)J w „ 
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3] a 


1.1 * 1,2 HIT W 1982— 

1984 1982 - 1984 = 100® 


*1,2 7 'M'lkfl'li* 1973—1997 tfj CPI {1982- 1984 = 100) 

&B ~ n>fr~ ~^pa ~ £1*1 

L973 40. 800 00 34.600 00 62 .800 00 20.600 00 47.900 00 27.900 00 44.400 00 

1974 45.200 00 39.300 00 67.100 00 24.600 00 59.000 00 32.300 00 49.300 00 

1975 50.100 00 43.900 00 71.100 00 28.800 00 65.900 00 40.200 00 53.800 00 

1976 53.900 00 48.100 00 74.200 00 33.600 00 72,200 00 46.800 00 56.900 00 

1977 58. 100 00 52.700 00 76.900 00 40.100 00 78.100 00 54.200 00 60.600 00 

1978 63.30000 57.500 00 79.000 00 45.100 00 81.400 00 58.700 00 65.200 00 

1979 69.200 00 63.600 00 82,200 00 52.100 00 84.400 00 66.600 00 72.600 00 

1980 76.100 00 72.300 00 86.700 00 63.200 00 90.900 00 78.500 00 82.400 00 

1981 85.600 00 81.900 00 92 .200 00 75.400 00 95.300 00 87.900 00 90.900 00 

1982 94.900 00 91.700 00 97.100 00 87.700 00 98.100 00 95.400 00 96.500 00 

1983 100.400 0 100.400 0 100.300 0 100.800 0 99.800 00 99.800 00 99.600 00 

1984 104.700 0 108.100 0 102.700 0 111.500 0 102.100 0 104.800 0 103.900 0 

1985 109.000 0 114.400 0 104.800 0 121.100 Q 104.100 0 111. 100 0 107.600 0 

1986 113.500 0 117.300 0 104.700 0 128.500 0 104.800 0 114.900 0 109.600 0 

1987 118.400 0 121.100 0 104.900 0 134.400 0 104.800 0 119.700 0 113.600 0 

1988 123.200 0 124.400 0 106.300 0 141.100 0 105.600 0 125.600 0 118.300 0 

1989 129.300 0 128.700 0 109.200 0 150.400 0 108.100 0 135.300 0 124.000 0 

1990 135.5000 133.0000 U2.20O 0 159.600 0 111.400 0 148.200 0 130.700 0 

1991 143.100 0 137.200 0 116.300 0 169.800 0 U5.00U0 156.900 0 06.200 0 

1992 145.300 0 140.500 0 122.100 0 178.800 0 116.900 0 162.700 0 140.300 0 

1993 147.900 0 143,500 0 127.600 0 186.400 0 118.400 0 165.300 0 144.500 0 

1994 148.200 0 145.800 0 131.100 0 193.700 0 119.300 0 169.400 0 148.200 0 

1995 151.400 0 148.400 0 133.500 0 204.100 0 119.100 0 175.100 0 152.400 0 

1996 153.800 0 151.400 0 135.500 0 212.000 0 1 19.300 0 179.400 0 156.900 0 

1997 156.300 0 153.200 0 137.800 0 215.700 0 121.300 0 185.000 0 160.500 0 

b. wa?®atfpj jh« i§wifit* (up m u fa] 

























d. stifwiisiif-fiitti*? mustSiii'AWMmn 
%? 

«* 1.2 a. feg, na, n±m, u«&aM»fiWB 

m Jt a «affliaiife jfsBiHj astjRffl» 

Sl = 

c. »Jftfi;»a)aA'hB«Wa#ll|{K4i-%-35HWffi«*lK^|i9iiii 

3 EA:, »*«**!» sis waft* a* “#sr t 

1.3 * 1.3 $ft r 7 + 1 jfc -itm *1977-1998 f«3] W *HL M M = 

v&nmH', iiBMw 

a. Baia^Mww^wrawttjiSffl, 

65—!&$«„ 

h. Sn*-H7Cfl6S?l|£iS^ftW^nj. ( ap¬ 

preciate) a fflS., Su^—Jg^cHfiiCK+69rfj, iMWZ-tfaM 
TGpSlt ( depreciate) „ & 1977—1998 ¥ fa], ^7Ufft 

M? »iffia(ai-2is*iafi9F^aBRussir^*fl-tJ. 


^1.3 -fcSJC¥: 1977—1998 if 



)jn$A- 

&M 

ns 



fiS-h 


1977 

1.063 300 

4.916 100 

2.323 600 

268.620 0 

4.480 200 

2.406 500 

1.744 900 

1978 

1.140 500 

4.509 100 

2.009 700 

210.390 0 

4.520 700 

1 .790 700 

1 .918 400 

1979 

1.171 300 

4.256 700 

1.834 300 

219.020 0 

4.289 300 

1.664 400 

2.122 400 

1980 

1.169 300 

4.225 100 

1.817 500 

226.630 0 

4.231 OOO 

1 .677 200 

2.324 600 

1981 

1.199 000 

5.439 700 

2.263 200 

220.630 0 

5.066 000 

1 .967 500 

2.024 300 

1982 

1.234 400 

6.579 400 

2.428 100 

249.060 0 

6.283 900 

2.032 700 

1.748 000 

1983 

1-232 500 

7.620 400 

2.553 900 

237.550 0 

7.671 800 

2.100 700 

1.515 900 

1984 

1.295 200 

8.735 600 

2.845 500 

237.460 0 

8.270 800 

2.350 OOO 

I.336 800 

1985 

1 .365 900 

8.980 000 

2.942 000 

238.470 0 

8.603 200 

2.455 200 

1.297 400 

1986 

1.389 600 

6.925 700 

2.170 500 

168.350 0 

7.127 300 

1.797 900 

1.467 700 

1987 

1.325 900 

6.012 200 

1.798 100 

144.600 0 

6.346 900 

1 .491 800 

1.639 800 

1988 

1.230 600 

5.959 500 

1.757 000 

128.170 0 

6.137 000 

1,464 300 

1 .781 300 

1989 

1.184 200 

6.380 200 

1.880 800 

138.070 0 

6.455 900 

1.636 900 

1.638 200 

1990 

1.166 800 

5.446 700 

1.616 600 

145.000 0 

5.923 100 

1 .390 LOO 

1.784 100 
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1991 

1.146 000 

5.646 800 

1 .661 OOO 

134.590 0 

6.052 100 

1.435 600 

1.767 400 

1992 

1.208 500 

5,293 500 

1.561 80 (J 

126.780 0 

5.825 800 

1.406 400 

1.766 300 

1993 

1.290 200 

5.666 900 

1.654 500 

111.080 0 

7.795 600 

1.478 100 

1.501 600 

1994 

1 .366 400 

5.545 900 

1.621 600 

102.180 0 

7.716 100 

1 .366 700 

1.531 900 

1995 

1,372 500 

4.986 400 

1.432 100 

93.960 00 

7.140 600 

1 . 181 200 

1.578 500 

1996 

1.363 800 

5,115 800 

1.504 900 

108.780 0 

6.708 200 

1.236 100 

1,560 700 

1997 

1. - 384 900 

5.839 300 

1.734 800 

121.060 0 

7,644 600 

1,451 400 

1 .637 600 

1998 

1.483 600 

5.899 500 

1.759 700 

130.990 0 

7.952 200 

1.450 600 

1.657 300 


f.t ’ w ft- s ■ i'tvuJf : . r- i 1 '. <• .. r > ’ll"| 


^ 1.4 ffl 1.5 we W Ml ttrfiWS#*** 1.4 £rti 0 flits Hi W 


*j -4 mi 1959 ^ 1 n ~ 1999 ^ 9 n dot**) 


1959 : 01 
1959; 07 
I960-. 01 
I960: 07 
1961; 01 
1961; 07 
1962: 01 
1962: 07 
1963: 01 
1963; 07 
1964* 01 
1964; 07 
1965: 01 
1965: 07 
1966: 01 
1966: 07 
1967; 01 
1967 : 07 
1968; 01 
1968: 07 
1969: 01 


138.890 0 

141.700 0 
139.980 0 
140.180 0 
141.060 0 
342.920 0 
145.240 0 
146.460 0 
148.260 0 
151.340 0 

153.740 0 
156.800 0 

160.710 0 
163.050 0 
169.080 0 

170.310 0 
171.860 0 

178,130 0 

184.330 0 
190.490 0 

198.690 0 


139.390 0 

141.900 0 
139,870 0 

141.310 0 
141,600 0 
143.490 0 
145.660 0 
146.570 0 

148.900 0 
151.780 0 

154.310 0 
157.820 0 
160.940 0 

163.680 0 
169.620 0 

170.810 0 
172.990 0 

379.710 0 

184.710 0 
191.840 0 
199.350 0 


139.740 0 
141.010 0 

139.750 0 
141.180 0 
141.870 0 
143.780 0 
145.960 0 
146.300 0 
149.170 0 
151.980 0 
154.480 0 

158.750 0 

161.470 0 
164.850 0 
170.510 0 
171.970 0 

174.810 0 

180 4 680 0 

185.470 0 

192.740 0 
200.020 0 


139.690 0 

140.470 0 
139.560 0 
140.920 0 
142.130 0 
144.140 0 
146.400 0 

146.710 0 

149.700 0 
152.550 0 
154.770 0 
159.240 0 
162.030 0 
165.970 0 

171.810 0 
171.160 0 
174.170 0 

181.640 0 
186.601) 0 
194.020 0 

200.710 0 


140.680 0 

140.380 0 
139.610 0 
140.860 0 
142.660 0 
144.760 0 
146.840 0 
147.290 0 
150.390 0 

153.650 0 

155.330 0 
159.960 0 

161.700 0 

166.710 0 

171.330 0 

171.380 0 

175.680 0 

182.380 0 
187,990 0 
196.020 0 

200.810 0 


14L.170 0 
139.950 0 

139.580 0 

140.690 0 
142.880 0 
145.200 0 

146.580 0 
147.820 0 
150.430 0 
153,290 0 
155.620 0 
160.300 0 
162,190 0 
167.850 0 
171.570 0 
172.030 0 
177.020 0 
183,260 0 
189.420 0 
197.410 0 
201.270 0 
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1969: 07 
1970: 01 
1970; 07 
1971: 01 
1971: 07 
1972; 01 
1972: 07 
1973: 01 
1973: 07 
1974; 01 
1974: 07 
1975: 01 
1975: 07 
1976: 01 
1976: 07 
1977: 01 
1977: 07 
1978: 01 
1978: 07 
1979: 01 
1979: 07 
1980: 01 
1.980: 07 
1981: 01 
1981: 07 
1982: 01 
1982: 07 
1983: 01 
1983: 07 
1984: 01 
1984: 07 
1985: 01 
1985: 07 
1986: 01 
1986: 07 
1987: 01 
1987: 07 


201.660 0 
206.220 0 
207.980 0 

215.540 0 

224.850 0 
230.090 0 
238,790 0 

251.470 0 

257.540 0 

263.760 0 
269.270 0 

273.900 0 

283.680 0 

288.420 0 

297.200 0 

308.260 0 

320.190 0 

334.400 0 
347.630 0 
358.600 0 
377.210 0 

385.850 0 

394.910 0 

410.830 0 

427.900 0 
442.130 0 
449.090 0 

476.680 0 

508.960 0 

524.400 0 
542.L30 0 

555.660 0 
590.820 0 

620.400 0 

672.200 0 
729.340 0 

744.960 0 


201.730 0 
205.000 0 

209.930 0 

217.420 0 
225.580 0 

232.320 0 

240.930 0 

252.150 0 

257.760 0 
265.310 0 
270.120 0 
275.000 0 

284.150 0 

290.760 0 
299.050 0 

311.540 0 
322.270 0 

335.300 0 

349.660 0 

359.910 0 
378.820 0 
389.700 0 
400.060 0 
424.380 0 

427.850 0 

441.490 0 

452.490 0 

483.850 0 
51 1.600 0 
526.990 0 

542.390 0 
562.480 0 
598.060 0 
624.140 0 
680-770 0 
729.840 0 

746.960 0 


202.100 0 
205.750 0 
211.800 0 

218.770 0 

226.470 0 

234.300 0 

243.180 0 

251.670 0 

257.860 0 

266.680 0 
271.050 0 

276.420 0 

285.690 0 
292.700 0 

299.670 0 
313.940 0 
324.480 0 

336.960 0 

352.260 0 

362,450 0 

379.280 0 
388.130 0 
405.360 0 

418.690 0 
427.460 0 
442.370 0 

457,500 0 

490.180 0 

513.410 0 

530.780 0 

543.860 0 
565.740 0 

604.470 0 
632.810 0 
688.510 0 
733.010 0 

748.660 0 


202.900 0 
206.720 0 

212.880 0 
220.000 0 
227.160 0 
235 .580 0 
245.020 0 
252.740 0 
259.040 0 

267.200 0 

272.350 0 

276.170 0 

285.390 0 

294.660 0 
302.040 0 
316.020 0 

326.400 0 
339.920 0 

353.350 0 
368.050 0 

380.870 0 
383.440 0 
409.060 0 
427.060 0 

428.450 0 

446.780 0 
464.570 0 

492.770 0 
517.210 0 
534.030 0 

543.870 0 
569.550 0 

607.910 0 

640.350 0 

695.260 0 

743.390 0 

756.500 0 


203,570 0 
207.220 0 

213.660 0 
222.020 0 

227.760 0 

235.890 0 

246.410 0 

254.890 0 
260.980 0 
267.560 0 
273.710 0 

279,200 0 

286.830 0 

295.930 0 

303.590 0 

317.190 0 
328.640 0 

344.860 0 

355.410 0 

369.590 0 
380.810 0 
384.600 0 
410.370 0 
424,430 0 

430.880 0 

446.530 0 
471.120 0 

499.780 0 

518.530 0 

536.590 0 

547.320 0 
575.070 0 

611.830 0 
652.010 0 
705.240 0 
746.000 0 

752.830 0 


203.880 0 

207.540 0 

214.410 0 

223.450 0 

228.320 0 
236.620 0 

249.250 0 

256.690 0 

262.880 0 
268.440 0 

274.200 0 
282.430 0 
287.070 0 
296.160 0 

306.250 0 
318.710 0 

330.870 0 
346.800 0 

357.280 0 
373.340 0 

381.770 0 
389.460 0 
408.060 0 

425.500 0 

436.170 0 

447.890 0 

474.300 0 

504.350 0 
520.790 0 

540.540 0 

551.190 0 

583.170 0 
619.360 0 
661.520 0 

724.280 0 
743.720 0 

749.680 0 
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1988: 01 
1988: 07 
1989: 01 
1989: 07 
1990: 01 
1990; 07 
L991: 01 
1991: 07 
L992: 01 
1992: 07 
1993: Ol 
1993; 07 
1994: 01 
1994: 07 
1995: 01 
1995: 07 
1996: 01 
1996: 07 
1997: 01 
1997: 07 
1998: 01 
1998: 07 
1999; 01 
1999: 07 


755.550 0 

783.400 0 
784.920 1) 

779.710 0 
794.930 0 
8JI.800 0 
826.730 0 

862.950 0 
9)0.490 0 
964.600 0 
1 030.900 
l 085.880 
1 132.200 
1 151.490 
1 150.640 
1 146.500 
1 122.580 
1 112.340 
1 080.520 
1 067.570 
1 073.810 
1 075.370 
1 091.000 
1 099.530 


757.070 0 
785.080 0 

783.400 0 
781.140 0 

797.650 0 
817.850 0 

832.400 0 

868.650 0 
925.130 0 

975.710 0 
1 033.150 
1 095.560 
1 136.130 
1 151.390 
1 146.740 
1 146.100 
1 117.530 
1 102.180 
1 076.200 
I 072,080 
L 076,020 
! 072.210 
1 092.650 
1 102.400 


761.180 0 
784-820 0 
782.740 0 
782.200 0 
801.250 0 
821.830 0 
838.620 0 
871.560 0 
936.000 0 
988.840 0 
1 037.990 

1 105.430 
1 139.910 
1 152.440 
1 146.520 
l 142.270 
1 122.590 
1 095.610 
1 072.420 
1 064.820 
1 080.650 
1 074.650 
L 102.010 
1 093.460 


767,570 f) 
783.630 0 
778.820 0 
787.050 0 
806.240 0 
820.300 0 
842.730 0 

878.400 0 
943.890 0 
1 004.340 
l 047.470 
1 113.800 
1 141.420 
1 150.410 
l 149.480 
1 136.430 
1 124.520 
1 082.560 
1 067.450 
1 062.060 
1 082.090 
1 080.400 
1 108.400 


771.680 0 
784.460 0 
774,790 1) 

787.950 0 
804.360 0 
822.060 0 
848.960 0 

887.950 0 
950.780 0 
1 016.040 
1 066.220 
l 123.900 
1 142.850 
I 150.440 
1 144.650 
1 133.550 
1 116.300 
1 080.490 
1 063.370 
1 067.530 
1 078.170 
1 088.960 
1 104.750 


779.100 0 
786.260 0 
774.220 0 
792.570 0 

810.330 (1 
824.560 0 

858.330 0 
896.700 0 

954.710 0 
1 024.450 
1 075.610 
1 129.310 
1 145.650 
1 149.750 
1 144.240 
1 126.730 
1 115.470 
1 081.340 
1 065.990 
l 074.870 
1 077.780 
1 093.350 
1 101,110 


£4 W : Board of Governors, Federal Reserve Bank, USA. 
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1.6 : 2000 4 .H 7 H, MHAftSST-I)! 
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C.f-Tttl, 

ft « a-»»±a w ifrVv'ik#^ m ft & *r *, 

•ft: «ffltfeWfift#1!r + %a—^«WiR 1.5 t^.+.ftfcfei. 


» 

i:$M §!? '&£M 

% 1.5 

r ft 


iHfc 

*P£l (TT7j'gfc) A* (« 1983 ^ftfj e'l-K-Tdit) 

1. 

32.1 

50.1 

2. 6 -> 

99.6 

74.1 

3. 

11.7 

19.3 

4. ttftttift 

21 .9 

22.9 

5. SSI 

60.8 

82.4 

6. Til 11 nfiK 

78.6 

40.1 

7. 

92,4 

185.9 

8. fiffffiifi&SI 

50.7 

26.9 

9 . 

2L.4 

20.4 

10. 

40.1 

166.2 

n. «a 

40.8 

27.0 

12 . 7Tg£ 

10.4 

45.6 

13. 51& 

88.9 

154.9 

14.CK 

12.0 

5.0 

is. ifiiift# 

29.2 

49.7 

16. 

38.0 

26.9 

17, Shasta 

10.0 

5.7 

18. Meow Mix 

12.3 

7.6 

19. 

23.4 

9.2 

20. ®?S± 

71.1 

32.4 

21 . Kibbles' N Bits 

4.4 

6.1 

® ^ ^ W : bt tp : //I i b. stat. c mu. edu /DASL A )ataf iles/'i vad&da 

. html. 

Hill m Sis $ SH£ 1 m 
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[3S&R] 

rij cpi^t. #»i2u:-¥-&ttcpi. mr^mx 

100pajit, »$:x 1974 2-40.8)/ 

40.8' x 100 - 10.78 % (i£ 1W) = 

L2] G-S. Becker* “ Crime and Punishment• An Economic Approach,” Journal of 
Political Economy, vot.76, 1968, pp. 169 —217. 


[as] 

; l ] Francis Galron,. “ Family Likeness in Star lire". Proceedings of Royal Society, 
London, vol. 40,1886 T pp.42~ 72. 

\2 J K. Pearson and A. Lee, “On ihe Laws of Inheritance”, Biornetrika , vol. 2, 
Nov,1903, pp.357 - 462. 

13] <JL») H& 

W-&M <5Crt> tt*, 1, 

ac»nn^*i» “Minas'S" *--»o 

[4] “stochastic” dffitri) #»» »tokh« t S* 

l*>! Ell + 

[5. M. G.Kendall and A,-Smart, The Advanced Theory of Statistics , Charles Grif¬ 
fin Publishers, Now York, 1961. vol,2, chap. 26, p.279. 

Wilt, 

1 . 7 '. mm . {i^Tiaw^w&'jn w. sum# 

3 ^ 3.2 t 

[8] an%2 

[9‘. IE^^AfU£‘^lWaBi?S!.W^ A. 

[10. 'i' - S T - 1b M ® ii$ , JB. "T Michael D. Intrilisator, Econometric Models, 

Techniques , and Applications , Prentice Hail, Englewtxxd Cliffs, N.J., 1978, chap.3.3 

nr 1951 ¥ 1^—1962 

^ 12 )1 ; 1963 %- 1 fj —1974 ¥ 12 fl ; 1975 *F 1 ft —1986 ^ 12 JfU 1987 M-\R~ 
1999 if- 9 71 o ( RfH 9 + £) fl-JM* 

165.88 (23.27), 323.20 (72.66). 788.12 (195.43) fn 1 099 (27.84 >, fit figC# 

«wio £*.***&. a:*a*i!i 

[12] Sf St — Albert T. Somers, The U . S. Economy De- 

mystified : What the Major Economic Statistics Mean and their Significance far Business , 
U.C. Heath* Lexington, Mass., 1985c 

M3] >i®i.6 ®g£nr-tM-f-. 

[14j O. Marge ast ern, IAs Accw rat 3 / 0 / £*/o nom i c 06se r vu £ ion s, 2nd cd. , P r in c.et an 
University Press, Princeton, N. J. , 1963, |$$£fftftfifi.SL 0 


22 ► 


&W * if-* 3® 




L 15 j VX h i k J' fll -15 IS I'. ® $£ -f- Aris Si>a n os, Prohihflit.y The *.>ry a nJ S/a /«rzca/ 
/ n fere n ce i Econo rn el ric Model i tig w t th Obser-uat io nizl Da to ., Cam b r i d ge U m ver si t y 
Press, Now York, 1999, p.24„ 
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3? fc* i 

t‘ja-ij£a. **»■», ®iHftfa0E#**a*S/i8f*w 

«*filal!H#*T8MiMSMaifc, (Ie 1!£1 f) tt^lt-W—tfe# 

*«: (lae-jc) «* 6 #**w**e:fr3;jH±J8 

Mtt, M. 3S 

3E*--»W 


§ 2.1 


(sft) (Afls) 

as »®J 3 - -£, + «**, 

60 -t'MRK 

ffliftA (X) *u/SM3?£th (Y) «jS5L»M* & 60 10 t-fe 

Affl (M. 80 &7tm 260 Htc), *}' £ JtS HW£« 4A 0 

24 ^ «S «r'« ■•£«*.iV" : ' Sf * * *f #■.««#' 




Jit, xffift-!?ft'hx testsM vtfis njutift., M 10 
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«:v; ;.•*:• s:\ 

* 2.1 




i&A A, H5c 





^v\*- 

1 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 


55 

65 

79 

80 

102 

110 

120 

135 

137 

150 


, 60 

70 

84 

93 

107 

115 

136 

137 

145 

152 


65 

74 

90 

95 

110 

120 

140 

140 

155 

175 

MRS* 

70 

80 

94 

103 

116 

130 

144 

152 

165 

178 

v iSjt 

! 75 

85 

98 

108 

118 

135 

145 

157 

175 

180 



88 

- 

113 

125 

' 140 

- 

160 

189 

185 


— 

- 


115 

- 


- 

162 

... 

191 

;tii- 

325 

462 

445 

707 

678 

750 

685 

1 043 

966 

1 211 

y 











£ ( Y/X) 

65 

77 

89 

101 

113 

125 

137 

149 

161 

173 



JAi*l2.i ^ t->K AMJS1-M.£ 

it c <a.Ain-«#a«ffi*, n 

ffl«*t/HBfi#i|fcA«>.^il5lflJiii. % ■&, 

3ftfrl#S2.i 10 tfeAif + ■ -1"#1 x-t jA m¥i&j )S|jfj 

-f-&, XtJaiT- 80;^7tWIMftA7K¥, ¥iSiS 
65 ^7t, M^tJaZT* 200 ^7n^iKA?XT-KJiiiJiJ5; 137 ^7C, 2j 
y w io-t^.te«s. inuK^r io I'jijia, 

(conditional expected va!ues) , H % "6f |"J© ft T (Isft ) 'H ft X 6<| i& H IS.> 5ftff] 

E( YiX), X {ST Y &)$ W(&*;#!&:£ 2.2). : 
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m 2.2 


p(v:xj 
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p< Ylx/\x — 

80 

IOO 

120 

140 

160 

180 

200 

220 

240 

260 

1 












1 

1 

1 

l 

l 

1 

1 

1 

1 

1 


5 

6 

5 

7 

6 

6 

5 

7 

6 

7 


1 

1 

1 

1 

1 

1 

1 

1 

l 

1 


5 

6 

5 

7 

6 

6 

5 

7 

6 

7 


t 

l 

1 

1 

1 

1 

1 

1 

1 

1 


5 

6 

5 

7 

6 

6 

5 

7 

6 

7 

*ft 











mm 

2. 

1 

1 

J 

1 

1 

L 

! 

1 

J 

5 

6 

5 

7 

6 

6 

5 

7 

6 

7 

i ' ( y x, ) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


5 

6 

5 

7 

6 

6 

5 

7 

6 

7 



1 


L 

1 

1 


1 

1 

1 



6 


7 

6 

6 


7 

6 

7 





1 




1 


1 
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7 


7 


65 

77 

89 

101 

113 

125 

137 

149 

161 

173 


■k mkm*kkmkkkhmkkkkknmkk 
k (y) a »4)f * sk*k-, sg* nj **&(*+m -ft 6o 1-sc & » m m m %,+, 

IMniB*, WMfft&Mlil 6(>, JWjftSIWtt^ 121.20 (7 272/60) n 
JC Sft * IS] ffl « jfc fU «r it * ft & ffl sic M Si e ( y ); ft H ft 15 31 & -t- Hr9= nf # 
^■t’#t*g(5il!cA*^, Mat-tJJ. hiJf, s 

2.1 *M&a«l Y W£^3HtM{SWMT Y 121.20 ft 

7t, skwri “—^sc£jfl$8»£{bwsii^ft££ji>" B-t, imiwsijwibi® 

S 121.20 USE “ -^ilifeA* 140 jgTCttS 

40 B.f, «mS!ll»IS|#£ 101 %j£ (£&&! 

H), unjftafiii") “%t 140 

C^fS) FlftttS 101 JItgc P3jfc, ^teA7K 5 FKT^ngf£% 

fn ffl # T- ft :>p r» a s bit je»it si®iri n s,+, w kj is, 4 - : jn a in 

tfitfW#:, iifff|®iE)iPl!f3^WW*J®o 
1*12.1 XfiT Y 

3$.^)^! SM#S!!/3l IBWi&'ftls!!Q££ (population regression line, PRL) SKlL — 

( popula tion regression curve) „ f 5 '32 [fj If!. liii tji, , 5 ft £ Y 
rtx wuns (regression of Y on x), mmm *&{*” is-Twy** : am- 

^**mH■“£&». ■ irMMm •*'#& 












3gflS4Msi&, man x y w-^ 

-f&w, z^^i&mi.i 

mm. 


Y 



««tA.*ju 

93 2.2 j&ttia&S (*2.1M3S«} 

jfcffi**!. ^f«tx (fiPttATKT). Yfltw-'hja 

41 <*, && y c^f4) «fn«j2ii« 

yiw)<* m w^is, jfaiuesi o^tw sra 

si^ <&m ^(Ko 

WJfcfttf*. 1.2 ^*f®!i3M£:Jc.#*r0f#£o 


§ 2.2 




ytv 

ill,' 


HrfltJitrfe^t 1 , 2.1 fnSI 2.2, ^ff]JS 3 Hik#SJ, #i-—|F 

ft-Bjm£(Ylx,) IP* x, Hlfl^ ; 

FAY\X i )~f{X l ) (2.2.1) 

* r l ! /<x ; ) *7Kf§f«S X, **ffJWAA«W-j E +, E(Y ! 

X,) SX.-M-*«#*#:. AS (2.2.1) »??&{*#!a®*6 (conditional 
expectation function, CEF)ISWIslfigKPRF) iiK irJ $P ,£, ft 0 !0 (PR) 0 "6 
X, T Yl# 5 i-*j|» (XU*) tQ®. % x, VS 

b 2. '£$.*7 Y ^{ti£¥i^filS*S#teH!x fl53Eft«o 

m fix,) iift-'hasttisiH, 
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.#2.* 






mist, prfmsm^ji: •+ 
«£tt*-«wi»3iB. ma, 

t-fflTWfS®, ffeiKSfe. ftjfflift, PRF E ( y! Xy) JIXfWScMIfc, 

E(y|X,0®ft fftXi (2.2.2) 

K-tp /9, m ft ^ahusssss ( regression coefficients} ; 

f?i W ft til IKS’ (intercept) ff] S$ ( slope coefficients) , Si (t 

( 2 . 2 . 1 ) 

't*. «H@e, S!0*SifU|2lfiM^^JjDI><:SiJjfeR^)fe^fflo 

(2.2.2) mmprf, 

m&. y fiix »jdt««fifTh*ai»A n ft mu, at^gnss 

§2.3 u m& n -\m^x 

^ 1&1 1 **#±5 **£«*«.* (2.2.2) iwwsftsi, astfn# 




fiax.WSfiiS, L-fcSnift, JWN^rS^; (2.2.2) 3 P#, i6 -^Af 5 IS^. L 

&. iiB.H?i!nam-^iti c itinE(Y|x,.) = js ,4 

ftX* MIeIMM, *^*1 X KSiftffiSkifhaa, 


12 


VWMIltEfFIX,) &i##Mft, ftM 
ft ® S ; nfW S M 'fc * ft 
£(m,.) + (SfT##) |h!JB«?0. 

— A, ifcSHfifR® X 3, HiifcE(YlX) = ftt-9ft, ft ifll 

«s«ia-w*s 3 







a 2.3 jfjftssstswas 


y|X { ) -J 9 , +&X ia ®aX“ 3 , fMNjMIftS!! £( Yl 
x,) =p, + 3 / 3 |, watts »« Ji&«aijEJMMStt utf# 

SJ ) @ tefeS (nonlinear regression model, in the parameter) _, -ft ffl &'#5 14 

HA, MJE&ife, “£HT’ lsi!£J T i5j,e.^-f*tfft 
0 ^ 4 kj^ 0 !Q i ftktiskL krtkf.X WC^m 

4kf wJ ±fi f)<J ftk#kk«JM hk', 2.3 0 kV. 

E( V i X,) - ft + ft-X’i ^. s — 'htfcft M !)3 & si{LRM), 

x ^^^‘Vk^E{Y\x,) - ^x 2 ,^,^-^ 

LRM, 



Lk;- |gii k Sli 'vr : 2 

• &S; S3::;;?« £;& >;>vi; ; 

*2.3 

&t4Efe*12 



sai^fi 





M 

LRM 

LRM 


NLRM 

NLRM 

it: LRM-attWH«ffl, 



' H; =ii * SifllIfiil iR|||:§i||f H 

liBHSiWS?'§S:’ .-/k_- 

••.'•'L7;\' • ■•7-'-, £ :4 


& 2* *f*SW#lS: - 'st'jf. ■*■ M > S ^ 2? 






















§2.4 PRF 


IfiJiDo im, (BsE) ifeA*¥«£ 

*#*£**? M.«2.i AJH2.1 

SMttA*TBl»JiDiiiiJSJnic Min, ik£ 2.1 * ft in Mmm. tt&Tnw 
ioo^muca**. m~p aswahs^,*-65 %*, 

% 80*.7cWPSf/'A3i£Wtfi»S:.4| <70 »7cW 75 ^-tc), , W.S&n 

a JSji&A*? loOHxA5- 3 F^#[»imit*M0'lfcA*8() 
fctiA (77 ^Tctt; 65 ^7 EA)c 

sis a, sin 

mw 2 -i mm, x,. ftmm&'&A ax,. m 

te&MSsa'&to&K 5 ##u mit, sun 

Y, agg’efitimMfiW^^ (deviation) afeiBSnT; 
u,= Y, - E(YlX,) 

w, 

Y, - E( Yi X,) + u; (2.4.1) 

u, g—^RTWfflWBTtHBrft ffi u, 

(stochastic disturbance) It 8t #18111 (stochastic error) JJU 
(2.4.1) «? mmm&, X7KT-, 

sm«r*w*R'M«i4J-^* 8 a) e( y i x,.) ft**ai^iRA*^tfj^«ii 
w^ffiasa. a> «,. ^atma 

MifcttMMK {&»#«£•£* 

mm*iitt&m y, fix*i6©sa®!&«s!ii»*wtt.si»^«twfft (sur¬ 
rogate) HSUCJI (proxy) dSfir.c 

ffij£E'(Y|X f ) &*! X f A&ttM, (2.2.2) M, JffA 

(2.4.D stumps 

Y, =E( Y|X,) + «,- 

- ft + &X, + u, (2.4.2) 

**§ ( 2 . 4 . 2 ) #i£, sittia«cttF't:w>RAWTtt 

3®, Mia. *&£x = 8o, «E6?n?m5:rti»T*;i&A: 

Y, = 55 = /3, + /3 2 (80) + u, 

V 2 = 60 = /J, + j3 2 (8H) + u 2 
Y 3 = 65 = /3, + ft(80) + a 3 
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(2.4.3) 


Y 4 = 7O = 0 1 + &<8O) + « 4 
y 5 ^ 75 = p, + fo( 8 G) + k 5 

ip*4#iss: (2.4.D wtnm 

£ ( V, I X ; ) - £ [ £ ( YI Xj > j -i- £ («, I X,) 

= E( Y|X,) + £( a, | X;) (2.4.4) 

5$ (2.4.4) 

R*£(Y,.tX i )aifi£(Y|X f ) f ttlirM.^rS (2.4.4) #sHi: 

£(a i |X i )=0 (2.4.5) 

ISift. «S0ia«iiia Y«ft#i4Hl (5LSI2.2), at^;f Si 
(lilS£Mx,.Mtt) 

MfnawJtifeRittsm. iwME(tt < ! .x ) >-o, mirma. ( 2 . 2 . 2 ) * 0 # 

(2.4.2) (2.4.2) 

BSsiBEA^. Hjlfc#*1l6<M6l!iI!S 


2.5 RS#l r FiftIjSifllJ,m3£ 


in 2.4 •flrefffiHj, Y 

aths^witt. 

1 . «&!»*«£« BmsMrftsi? y ttfift&imit, imrtfe 

*5fc<fcMo x»nflftffii}fi»siu Y* 

2. Mttfctt, RPffiKafW»«*;*$*+ M—«M, #B3M5tj8 

fiftAc *®*wse+, Afl]»^jyfbff:*M»«c**fl!6ja.«te*o 

so, «m±, Bft«cA^, 

ft, <0. *•#»*, Hitt, 

+WSrH^ffitfraSSW*. 

3. St*M:j* ftAWf'K KtTiRA 

x, kiiwa'HfcXj, tt3ijx 3 , ^#x 41 tt x s si»Kx 6 ^fifi 
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#2m xz-m-ftiG&tfr -i *&*m& 





#2/K ti+ 

n, flstin- - : jiA«5s**i*#M, sfwAfn^sfti^nwJK^Miaff. 

-'MSt«L*H*#flfo- ,0i 

4 . BPffis#ua*«iffi0f4w^W3EffiW?ia 

s3t#a**,*tf > NMeii y “fW 

/ET^^ffUPff^TWc 

* vwx kkkkk#i, ®*i».h*ig&sas!jftisi««Tttc 
«*W3f«WSI#ii»3aifeo :,0 fltfflsJtA*l» (Y p ) (X") 

W(G*c m*-FiiS$tt^nrsaffiM, itsn 

nfW«l»MiiKrfB* (y) lu^MA (XU y®x*£^ 

Ty^xA & mittr-■-+«««£ wraas,, 

im, jra£wjsw-:s*«ffi#«si, in «*«*»« ft 

tH?asar®Kj&ifto 

6. V <s J5W = #ttISm (Occam's razor) [ l2! , « (D SftH#- • ■ 'b4?- 

nr(®«4wp?i!ri«a e aa^irmw^'tsStH^ftifc “®#±.” mt 
y m-rts, «r 

lh Ui A{t*@T*M 

Rflb^tt»To mm, 
fnfWM'M. 

7. f iJIKlif»;£„ BP««n^TT*W -W3»ft«&a!ifeJ-.iE«illfi* 

ft. «flj4n##^aiiiiEi!HTf-flireijEi7Ei 

itXfUMAWiit (jn^awgr) 

sfcWte (*f&Ma) ®if? y,. = /?, + p 2 x : + «, *Jc£ y 

WX^IKljES *»***; (UJSlTfif, Y, = ft + &X, + fax] + u, 
miff‘d Ml Efll»«St*5i: a fcjKSEJM&SM', 

iftHKAH, HjltK^iS^Kia*^a^W^#»Tc 


§2.6 


x y «a#, vj,m%.% 

ftttttftNfiL (ft; *2.1 WfRSftife.&f*, fBi£A# 

*«*»««+. xwyfsw —mum 

& & ® *t «i # ra fit A tt 

it FRF; 

^ • if- *.« >ip ’#•.*«*' 






mawsmb. 

3* 2.4 t&iij&WEiTPiSE XffiK y ®Kl — 4-Rfitft (Itoluft) 
2.1 *13, Stfie^SftjgAHM^X,. R* 'tyffl, a 2.4 


■S 2 .i w.B.tt'fjffjSTEi- x, wMfflvflttia«.tte«i 

o 


# : • & ' ■$$$ ' f$f 

*2.4 * 2.1 fcttM-'t'Bttfl#* 

y 

X 

70 

m 

65 

100 

90 

120 

95 

140 

no 

160 

115 

180 

120 

200 

140 

220 

155 

240 

150 

260 


, 


HJB&: *frjH^ifia«2.4 W#* »** + .&*+ *t® TM X ift® 

ffl¥iSlift»itll yn^? PRF «$? 

@s #-£$?*, d3Ttt#fe'fj, ssn*#* “**" fei+pRFo Aaiia 

j* . afflllfefflM.*2.l sn*2.5« 


£ 2.5 * 2.! AtttiS-'tttMtt* 


y 

X 

55 

80 

88 

100 

90 

120 

80 

140 

118 

160 

120 

180 

145 

200 

135 

220 

145 

240 

175 

260 

• ' . : - ; :.*•■•: : . . 


»2* .3? ,3T if-’ itf ^ & ft-. — j? m £"*['& ^ ^ 





















+ SRF, J8«|RSg~'t#*iSi 

W; as srf 2 £««#-+#* aw,* m-z,, + 

“£&” to&teNfiM? PR 60 61 2.1 to%£, 

«mi*^flni6^s6wwfl:«»itK 2.4 »f»wBi*inij0«<t<w--*fC3ia* to 

.e.»0U3^ (flJcllli^)o H 2.4 * tola! (sample regres¬ 
sion lines), -ena^-te*' 

i±£K&pR w-i'aiEflse* -&&&, m. n 'r*rato#*6fcsfl!v t- 

^fiwsrf. #aa#sRF^*-(»n®ji—ffw. 



80 100 120 140 160 180 200 220 240 260 


ITOA . #7C 

ffi 2.4 ttisn'r-7Hff*ttB£tt 

^ tt -?&0 0 *s*r —prf ft * * «- sm. i k & fi- in t ft 

5ft t£ ( sample regression function, SRF) 0 

.^T?rg5t (2.2.2) to#***3S*J2?fc: 

y,=0 i+ftXf (2.6,1) 

^4’, ?,-*» “ Y-fa”(“ Y-hat” S. “ Y- cap”) 

*■< = £( FI JO tote il-ft 
ft = ft tote it t 
ft = ft tote if It 

&.«, -ftteif*, (#4=) §tit«, S+f 
ft. *6 £- ifr A fi] iE#JH¥-*H***0r« it to fa m £ te it& ft $ &, 4-^ite.ffl 

iESnNSftfn«T«ffi PRFSteJtWW^ffrM (2.2.2) *n (2.4.2) M[J 
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W. ffcffiiSfflUESRF (2.6.1) 

Vi = &+ &*.+ «, (2.6.2) 

tt'i'. (#*) VL£( S m*)mc «.^±, i, 

u, wttit*, srf ■j’ifcfnffii u, mmm 

prf**, s[5j#iia 0 

mnmm, s<n«0!a^^r^M±^swfi«igsRF 


Yi = 0i + Pi ■*. + «( (2.6.2) 

*tti+ PRF 


Yi ~ Pi + Pi*, + u, (2.4.2) 

SSlfU. «{(]«« SRF tttt{U3|6W PRF — 


y 



eb 2 .s 


M x=x, &fHW—t**f y= y j0 flffl srf MS&it, *UHP>rMm 

W V, &&%: 

y, = y, + u, 

MtfPRF, 

Y, = E(Y\X i ) + u, 

9i &, #fffl2.5't>wfittx i , y, m m a ft t& tt it t ft m m w e $ w 

*2* ***»e#’# / -*’*'*« i' ► M 


(2.6.3) 

(2.6.4) 









e( yi Xj),. mmmmft&t, *t a sRFaEffcif rn* 

wprf c , awawsEaffiWttif-*^ 

"JlftW,: 

m&, £s«tr»jM: 8EiRi^iR@jsRFu^ajaFRFM-^jfifci, fig 

■#&, ifetf-ttis sRFggftA “mm n K3ew?„ ^.^nrtm *& 

&" &'&m &? £tr*t*w p ,« p 2 

-5/ X*j**$|5ia£IKMHl#, 3 SlfR 

mm, *iffjfig»».4ij&#-#eff, t&iiFsns#*® srf, w/^st^.s- 
KttfiRPRFc as—ffl, ajs-Rff]^3iE«^*iEJ**^apRF. 
n&-&, 


2.7 


^2.6^djTS«fr'* 5 i £ (wai5«<F« 
M),4#^5#flre!fcf’AfrjWT^MWi!S?nSfa«*tr*¥«iA*“. 

^$41, {A&& (Ernst Berndt) M til ftlfttig, ftkJ&JA 1985 * 

5 a wAPttsi 3 *^dja**»w. [,,,i afn* 


V 'V; , i'-as^iSIfc 

5§g3g iiiiip <psOipp^§| { 

•:$&£&/ -.• '> •' s .• 

* 2.6 



»1S^« 

XRi^tfl. 

xm 

6 

4.456 7 

3 

7 

5.770 0 

5 

8 

5.978 7 

15 

9 

7.331 7 

12 

10 

7.318 2 

17 

11 

6.584 4 

27 

12 

7.818 2 

218 

13 

7.835 1 

37 

14 

11,022 3 

56 

15 

10.673 8 

13 

16 

10.836 1 

70 

17 

13,615 0 

24 

18 

13.531 0 

31 
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^ 21: Arthur S 

Goldbergcr, Introductory Econometrics , 
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W (AW) enSSflffl 

ffl«ft«ff*T-dsaWiflii»An, aft -XXft* « 1 TJ*>' -$# 

0f&, JtftMiuWJ&iflTJSlXfco 



3#ff«PW 

ffi2.6 X**«1E5£tt«*?2fQtt£S 


2.8 


53 1 . 

S , B$ftW^dSSnMBI££«¥#(£ tt WSEftifU'^ft 0 

2. *HMIF*£aM± prf, ifeitAXt^JOAjR^SittWPIU. SSIsijrm 

<-3c£>h) *ift, 

3. ^Taiftflf^EWBW, mSMSBIttWPRF, & PRF fflftil■»+*, ISg 

«L=Ftt« «, , 

4. PRFft-^-as^wm^= %m±., 

^lsl!fag^:ift-it PRF„ % 3*m-tifcjnf»MftS]&.6 = 


>i m 


ftM 

2.3 mn&rn* tiismiKM«, rnttAftm? x «,xmks']? 

(S? 
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#' 2 # * * * J &&&: --&M*4K$: 




2.5 fSttBHSaWSXjfe'H-*? 

xt=f #»«$*► 

mm ssisnsft 

a-Y, = /3i+ + 

b. Y, = 0i + (3 2 lnX, + u, 

c. lnY,- = J3, + ftX, - u, U.^M^L 

d. lnY, = ln/3] + jSjlnX, + u, ^’J’SfclSl^Otffe 


e.lnY, = /?, - /3,(y ) + u, 

£: In^/TTg^^m (H|]#t#fKlJ&.& f); «,• AISW.'Flfc-®o 4MH 

2.7 Sn _ F8*lfc&ftllIB£a il %? 


a .y j = e VW‘. 


b - Y ‘ 1 + <f iV*»,V“. 


e.lnY-/?,+&(£) + «< d. Y^ft-n (0.75-ft )<-* ( *.-*> + «, 
c. Y, = A '$X, + «, 

2.8 rteaean*a(Ki^x*ff-^? *n*-g«2.7d+tt&*o.8, 
*2.9 ?SJ8SH 'Efflfctfcfife 

a - Y ‘ = ;3, + ftX; 

X< 

b * r< /J, + ftX, 

c ' y '' 1 + exp( - /?, - ftXi) 

2.10 az.T^-^tt.^ffia^pnQ^o 

2.11 \m)km. sMtt&Htfttfm-fc 

aerate? [&/T>: s 

jg^j-; - H5^ (Heckscher-Qhlin) fSSc] 

2.12 ®2.9»wTf|-^^*? ft Tit W, 

=F&8F1S*J? 

2.13 I.3@f7K»0!0@U£PRF^JiSRF? Ath*? WMM 

1^ GDP $\ , 

eefc^«tAm»3tai? 






4- 

* 

s? 

* 

1 



dill -4 GM 1 


* •ACiKSicTffifeK 

♦ iSMfeix 

♦ +3MjJMM6K 



a 2.7 un^cNPtb 

ft: 50^jg« + p3* 1970—1990 

^f^43fe{3l: The World Bank, WwW Report 1995, p.55.The original source 

is UNIDO data. World Bank data. 
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♦ iSiE 


BB2.8 

Sr «*7 1985 ¥ 126 ^X^ikW»*4'W»W»« u fltldlffciBA 

World Bank. World Development Report 1995, p.59.Original sources: Kx- 


port data from United Nations Statistical Office COMTRADE data base-; education data from 
UNDP 1990; land data from the World Hank. 
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*3 A3l GNP^Llt 


40 



B0 2.9 **X»^AttGNP 

SJWJfetKs World Bank. WorW r>wrt(n/>mffnf Reporr 1995, p.75. 

fs^a 

2.14 £2.7 "f* a 1980—1996<f-(RHft»S<, 

¥f»M 1988 sp»j 1992 <tpHH 


*2.7 



CLFPRM’ 

CLFPRF 2 

UNRM’ 

UNRF 4 

AHE82 S 

AHE' 1 

1980 

77.4 

51.5 

6.9 

7.4 

7.78 

6.66 

1981 

77.0 

5211 

7.4 

7.9 

7.69 

7,25 

1982 

76.6 

52.6 

9.9 

9.4 

7.68 

7.68 

1983 

76.4 

53.9 

9.9 

9.2 

7.79 

8.02 

1984 

76.4 

53.6 

7.4 

7.6 

7.80 

8.32 

1985 

76.3 

54.5 

7.0 

7.4 

7.77 

8.57 

1986 

76.3 

55.3 

6.9 

7.1 

7.81 

8.76 

1987 

76.2 

56.0 

6.2 

6.2 

7.73 

8.98 

1988 

76.2 

56.6 

5.5 

5.6 

7.69 

9.28 

1989 

76.4 

57.4 

5.2 

5.4 

7.64 

9.66 

1990 

76.4 

57.5 

5.7 

5.5 

7.52 

10.01 

1991 

75.8 

57.4 

7.2 

6.4 

7.45 

10.32 

1992 

75.8 

57.8 

7.9 

7.0 

7.41 

10.57 

1993 

75.4 

57.9 

7.2 

6.6 

7.39 

10.83 

1994 

75.1 

58.8 

6.2 

6.0 

7.40 

11.12 


^ £*&$ if & ' - Vt *"«> *t at * 












1995 

75.0 

58.9 

5.6 

5.6 

7,40 

1 1.44 

1996 

74.9 

59.3 

5.4 

5.4 

7.43 

11.82 


W : Economic Report of the President, 1997 . fill b feOI fef fft M: 7® c 

'CLFPRM, Civilian labor force participation rate, male { % ), Table H - 37, p.343. 
Z CLFPHR, Civilian labor force participation rate, female (%), Table B-37, P.343. 
s1 UNRM, Civilian unemployment rate, male {%), Table B 40, P.346. 

J UNRF, Civilian unemployment rate, female (%}, Tabic B~ 40, P.346. 

5 AHK82 , Average hourly earnings (1982 dollars) , Table 15-45, P. 352 . 

6 AHk, Average hourly earnings (current dollars), Table B-45, I s .352. 

'•> « W*i*> % >1 :i: •; % '; 4' W <•: K. i: '■), ?- X •!■•. 4' fft A 11 ii'J - 

c. sa« m mm % & » £ ft m # * # -•? * t0 m ¥ # * n* x $ 

pa? xmm&im&wtMnik? 


2.15 *2.8^a}WJaEt^tfc**esfr%3tth#nASHi*!tB f 



StfJ 55 't'&Po (6 2000^19, 

1 40 Epffi/nto) 






f-sSi "o' ;i 

* 2.8 







mm 



1 

217.000 0 

382.000 0 

29 

390.000 0 

655.000 0 

2 

196,000 0 

388,000 0 

30 

385.000 0 

662.000 0 

3 

303.000 0 

391.000 0 

31 

470.000 0 

663.000 0 

4 

270.000 0 

415.000 0 

32 

322.000 0 

677.000 0 

5 

325.000 0 

456.000 0 

33 

540.000 0 

680.000 0 

6 

260.000 0 

460.000 0 

34 

433.000 0 

690,000 0 

7 

300.000 0 

472.000 0 

35 

295.000 0 

695.000 0 

8 

325-000 0 

478.000 0 

36 

340.000 0 

695.000 0 

9 

336.000 0 

494.000 0 

37 

500.000 0 

695.000 0 

10 

345.000 0 

516.000 0 

38 

450.000 0 

720.000 0 

11 

325.000 0 

525.000 0 

39 

415.000 0 

721.000 0 

12 

362.000 0 

554.000 0 

40 

540.000 0 

730.000 0 




f? 2 * 

m # M m tn & &r; 
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13 

315.000 0 

575.000 0 

41 

360.000 0 

731.000 0 

14 

355.000 0 

579.000 0 

42 

450.000 0 

733.000 0 

15 

325.000 0 

585.000 0 

43 

395.000 0 

745.000 0 

16 

370.000 0 

586.000 0 

44 

430.000 0 

751.000 0 

17 

390.000 0 

590.000 0 

45 

332.000 0 

752.000 0 

18 

420.000 0 

608.000 0 

46 

397.000 0 

752.000 0 

19 

410.000 0 

610.000 0 

47 

446.000 0 

769.000 0 

20 

383.000 0 

616.000 0 

48 

480. WOO 

773-000 0 

21 

315.000 0 

618.000 0 

49 

352.000 0 

773.000 0 

22 

267.000 0 

623.000 0 

50 

410.000 0 

775.000 0 

23 

420.000 0 

627.000 0 

51 

380.000 0 

785.000 0 

24 

300.000 0 

630.000 0 

52 

610.000 0 

788.000 0 

25 

410-000 0 

635.000 0 

53 

530.000 0 

790.000 0 

26 

220.000 0 

640.000 0 

54 

360.000 0 

795.000 0 

27 

4(13.000 0 

648.000 0 

55 

305-000 0 

801.000 0 

28 

350.000 0 

650.000 0 




Chandan Mukherjee, Howard While, and 
/I na/>',«$ y»r Developing Countries , Rout ledge. New York, 

Mare Wuytx, 
1998, p.457. 
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at.«®0io 

b. ■»«■*&ife? 

C.«&», ffc&W»£tfc&£di*¥*iMii|, ItlftlXtUAASMlA 

2.16 m 2.9 1#* 1967—1990 ^'I 3 ^'lklLWY- 

(SAT) ##„ 






-■;- -■: ■[ •: • 


* 2.9 

1967-1990 ¥*¥*)**«» 






_ ft* 


m 

ic 

&T-*J 

m 

A 


1967 

463 

468 

466 

514 

467 

492 

1968 

464 

466 

466 

512 

470 

492 

1969 

459 

466 

463 

513 

470 

493 
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1970 

459 

461 

460 

509 

465 

488 

1971 

454 

457 

455 

507 

466 

488 

1972 

454 

452 

453 

505 

461 

484 

1973 

446 

443 

445 

502 

460 

481 

1974 

447 

442 

444 

501 

459 

480 

1975 

437 

431 

434 

495 

449 

472 

1976 

433 

430 

431 

497 

446 

472 

1977 

431 

427 

429 

497 

445 

470 

1978 

433 

425 

429 

494 

444 

468 

1979 

431 

423 

427 

493 

443 

467 

1980 

428 

420 

424 

491 

443 

466 

1981 

430 

418 

424 

492 

443 

466 

1982 

431 

421 

426 

493 

443 

467 

1983 

430 

420 

425 

493 

445 

468 

1984 

433 

420 

426 

495 

449 

471 

1985 

437 

425 

431 

499 

452 

475 

1986 

437 

426 

431 

501 

451 

475 

1987 

435 

425 

430 

500 

453 

476 

1988 

435 

422 

428 

498 

455 

476 

1989 

434 

421 

427 

500 

454 

476 

1990 

429 

419 

424 

499 

455 

476 

fc 1967 

vm*Mi 

-1971 

Thfc College Board.The New York Times. 

Aug.28, 1990. 

, p.B-5. 
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»*riMs # 0 

c. asm (*) (*&) fnw»# 

»? 

d. ttm (¥$) SAT *»**££& (¥14) SATft^ajft. Sft 

[ft»l 

#»*—mm a w£®tt»ff = 
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*2* JXXMfBpfrVr; 






[2j -'hfimdEfl a --ftm, )k 

Y *fjs “Y-#” (YW). 

:3] jiittaA+Br*. 

[ 4 J 4" ft ffi M $$ £f£ M (James Davidson) (ft —JSLIffc JtS RL James Davidson, 
Econometric Theory y Blackwell Publishers, Oxford, U.K., 2000, p.Il 0 

:s= PRL (Jslffl 2.3)o 

re; mnsLf6$t y = /(x> m x sn* a fxm#**** i ai 

X 2 . /xa?JK) (®4u x-z sax/z, K 

1 ’z^a-gBtt), sii* YflHfc«-rx, »•*., y *«»-«&*, 

(SH y*jx MsjsHfs) (dY/dX) #jsn, T, y 

-4X, 1 dV/dX-4, iH£ y = 4X 2 , PIJ d V'/dX - 8X, i£S£* 

£->4 x fiss*« r. mwe:**# x *«•(». 

[ 7 1 mn-a-i-BRsw#* (!£;/& a) $o* a uvx ux^ai 

«e, (mun, aa, a/a. *«)„ 

c»js&Twaisuc^E mhsubbi -'MGisiaitife, ats a, tt* lx,!® 
0 je. £<y;x,) tt*##. 

[9] =t*&±, &S5 3 nJM.it&tiSjfc/£(«,! X. ) =0, JE 

S3.2f. 

L10ji£*f -+H*. PttS'J. #¥f, 

fl 1 ] Milton P'rieHman, A Tfieory of the Consumption Function , Princeton Univcrsi- 
(y Press, Princeton , N . J . , 1 957. 

L12 J f!6®t#{E5 ¥•”, The World of Mathemat¬ 

ics, vol,2, J.R. Newman (ed), Simon & Schuster, New York, 1956, p.l247 0 si 
“ JH&IS ” , Donald I- . Mot r i son , A ppl ied L ineu r Stat isticai Methods , P ren - 
tice Hall, Englewood Cliffy N.J., 1983, p58. 

[ 14 ] hmsi R . Bemdt. 77«f Practice of Econometrics : O/ajs/ca/ cm*/ Contemporary , 
Addison Wesley, Reading, Mass., 1991 . JiffiSl— frf, # 86 jA ^ SSBif' 
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f£i-h'5]£S 


5* 

i»ftit&ttHIJSaft. SiSA+, KinttifeTW'hji'llfWfflPIWffi# 
■tei+^TSs: (1) efiSJB'h — Ife'/S (Ordinary Least Squares, OLS) jffl (2) M 
(Maximum Likelihood, ML) C —M flk -'h — ft & l“! !H 

m&zH, num-i&fmm&r*, 


3.1 flf/hziii 


(Carl Friedrich Gauss), & —Jg 

W05RM PRF: 


& 3 * m & m & vj & & fc a /*;m 
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V, =/J,(2.4.2) 

mm, ia&m 2 *&wkMto. ftma 

SRF&mfg-. 

Y, =^, + i? 2 X ; + M i (2.6.2) 

= Y : + a ; (2.6.3) 

& y, W-ffitHt 

fi SRFX.JiJ&ISifejgtt'fc? *T*»*»'Ma]H, ifcan — 

WT. Ifftffi (2.6.3) ¥)£ : 

», = y, " f, 

= Y i -^-^X i (3.1.1) 

iguxmw ut (bpsiii) y«5flftHft?;£Mo 

srf, 

n ^asHiftsw, fwi^GUMJJnTtoifM: «&# 

w srf, «*«£** X)“. = y. - *i) ^^rtg/j'p a**§»sa#.h 


Y 



* 3.1 */h-*JtJlrJ 

w**«si,*/j'4t«mroi, u,+ « 2 + j 3 + « 4 > 

SO « 2 & a, A «4#®j^&!l-#£o &fftfpg'H££|£jgiS5 

&w£, **^jsiwmmjS wmt^w n srf£ 
a, w«ais**iawfftt*Wo *s*. raw as srf m mm 


« ► 


&&**■?***/& • it * « at * # « 





is, i,- 3.1+W 

«u «2» «3 jfn «4 10, _ 2) + 2ftl _ 10, 51$$ Kj S3 «4 tt U 2 S3 «3 

^JTSRFSt#^, &g«£ttftftfnip**o JP*®<n*JR*/J^-#*5I!| f 
*/h-**JlU*3ffldS SRFffiW: 

2«? = 'EiYi - y,v 

= 2 O’/ -/j| - PiXi) 2 (3.1.2) 

^«rtgife/K k] gaistf^o «*teaMxt if T^BffJR^iSinH 
3 . 1 u, » u 4 tfc u 2 %i jntir^fift, ftsSiS/i'fliw®®! 

T, i,.ftSRFjaia«^ffi3E, 

st. &£*nni 6 », m®*, mmm 

WSfti+ttffio 

* (3.1-2) W&t&^M-. 

S*i = /(|ji.ft) (3.1.3) 

DEM, /), Si & + *J-ff 

a^RittA a, ^m^pm*rvt 

&MSJ&/S, JtJ64*3.l jfeMJSJS&iilW. Y S3 x W-SA)*;tl„ 

31 IRISH'3:1 4 1 , /3, = 1.572 S3 /3 2 = 1.3 5 7 (©£>N & ffi 

»#*-#»»# T) 0 lll 5pjffl&* /?{£»£3. lift 2 
0JW x ®, -if gjmffciimm 3 ?ij*f y, eyfeifd , v u (ts i 

3£ ,®i* IHfilffl^ = 3ffip 2 ■= l Mi'll, 


3e 3.1 



srf 




v, 

X, 

Y., 

"It 

* 2 
«ii 

^2i 

«2i 

«L 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

4 

1 

2.929 

1 .071 

1.147 

4 

0 

0 

5 

4 

7.000 

- 2.000 

4.000 

7 

-2 

4 

7 

5 

8.357 

- 1.357 

1.841 

8 

- 1 

1 

12 

6 

9.714 

2.286 

5.226 

9 

3 

9 

&S3: 28 

16 


0.0 

12.214 


0 

14 

ft: ?,,= 

1.572 + 1 . 357Xi (BP fa = 1.572 fll fa 

= 1.357) 




** = 

= 3.0+1 

-OX, (SP fa = 

= 3 1.0) 





“ lr = 

(v,- 

*u) 






U l,= 

< Y<- 

*z.-) 







&SM&M 

>°^VcV . .. '■ 


■ft®*:* 



MMMm 

.- . k. 4*1 
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y, *'J£*3.i M35 6?<j± 0 (flWfiff 

rrtti+M$?gtii£0r*rs], h u tkn s$ i 

ifij u 2 ,1k'ttti??, 2 K¥2f*iJ-f (5) fn (8) W^|J 0 M*$, Hi 

hk (3.1.3) fiasiiij, /?isw^|6], 

Mo 

E“* (12.214 /JnT 14). 0fiatt$ 1 

® “lift" {ft, 4u * ft ff 1 M HI |h] fq fit -i> #p £ * pg M, 

ftfn m m m v? 0 % to w $ &, p fit. & g it« w » w 

2“f.^M,»t*js#»ai*nni/jNW2“*fitt»fi/*fio sis, &ssj£t 
«ffiBs#®iaffWHrs«M ft fu/3 2 {a 0 fa 

M. -#ifn. ft/J%-3llft^«fn 

ffiffira-aiio *g'h—ft fn ft, # f£ f# *t T £ 

4^j£— E"* S^njflg/jN6(j 0 &^z, *t— Ai 

/J%“*|fe*«f]littttW III A tttK StiHttlUi* 

JS? SfiaS^fW-tiSWef, 3A M 3A.1 trpJf^ilUMo jfi 

ft ft ft 


E y. = *ft + ftE*. 

'Ey,*, = 


(3.1.4) 


(3.1.5) 


K* n £#**/J'o (normal equations). 


ft = 


(3.1.6) 


”E*.y. - E*.Ey. 
-Ex5- : (E*i) J 

E(*. ~ x)(y, - y) 

E<*.- x) 2 

E^. 

E*? 


Wxftilxfay M#**J{ 1 [, x, = (x 1 -x)» * = ( y, - 

y)o Miitlag. ftfn^a* T ^i95^] : f 3?^*N9{SM«g 0 

. = Ex!Ev,- EtXx.y, 

^x|-(Sx,) ! 

= y_ ft x (3.i.7) 

(3.1.7) 4>*g—(3.1.4) ?HfiJMo 
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KftttiU. (3.1.6) Piz 


6 ^ J - y . 

A ‘ 2*r ZX?~«X> 

zx* 

2*? - «x* 

iS. S60m«gTt#±Mftfi o 

i+«o 

Wo" [31 fi?)s. ?• It OLS tti+ftWSfci+tt®. tfe«ja "ttfttttt&T* 

(##3.2V+kj&* 

^tt®U3 6l?So) 

I .OLSttH-ttMMff *"!«»» (BP#*) £ (ftxfliy) «jSW. 

II . (point estimators), BP*fT£;t M#* , «*-fS 

Tt£{X*(ft*r*:&(*#»M-* (j60 ffio [«$5*4>. 

E HI tt i+ ■ (interval estimators) , I M &<*#ISf M (S&{£ T - 

'HftH.] 

in. oLsttitm, «$w m iti#*i«iia m (w 

3.l)o a^PJW®!Q^W5nTttJR: 

i. 't-asa y flixfiijftMio £*j£ja (3.i.7) m&A 

si 3 ** ? = /S, + &x , inffl 3.2 @r^o 
64 2 .{tiH-M y( = y,) y±5jfflo H*J: 

y, =^+/s 2 x i 
= (y-/j 2 x) + ^ 2 x j 

= y + /} 2 (X,-X) (3.1.9) 

». HIMU: 

y=y (3.i.io) 151 

- X) = o. (*tf-*?) 

3. K, *W^3A, JH3A.1V, 

- 2 Z<y,-/ 9 ,-&X,) = 0 

fi «, = y l -fi l -fi l x l , ft* -2Z“< = o, iUfffa =o 0 [61 

#*®!0 


»3* XX*[*nBM3t: tei+nm 
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Yi - @i + fi 2 X, + u t ( 2 . 6 . 2 ) 

&4> y «X »**;*fXt£iSj{jSlHj*g 0 %Tmm& 

&-&. *t (2.6.2) 


2 y .- - »^i + &2x.- + 2“. (3.1.1D 

= + $2^,Xi W y u . = 0 

(3.1.11) MfeHttRUl „ $. 

Y = fa + $2X (3.1.12) 

(3.1.7)o ^2f*§ (2.6.2) Mi (3.1.12) ffi&fj: 



JfS (3.1.13) JKit (deviation form) o IS , ft jlfc $ 

( 3 . 1 . 7 ) fci+nj*. 


so ► 

w *u*H*i** - ******* 










y, * ft*< (3.1.U) 

Y,=ft + ftx,, *u (2.6.D w*. 

4. SSH ft y. &-Bfc&sji$jjE$nT, 

SI**: 

2 = AHiii 

= - ft*.) 

•R'ZJl-R'Z* 

=0 (3.1.15) 

*+*fi*jfl!7 ft = 2w2*? &-**o 

5. Stg ft »X, 2ftX, = 0° & — **•*&»* 3A, 

35 3A.1 HfM#g (2) *fcl„ 


3.2 


ft « ^ 2 . ap^ririywi^ifew 

To {S0l0i-T35 2 *, £Bfi##r4 l f$r]WBW*<X{5iJ&£& ft fn ft. 

ft fp ft »**wr= wjn. «*]«»» ft *u ft w-einffi® 

(2.4.2) Hi5#W«^0<J«SW^S(CS^. a*»Y 4 6*7*4 

PRF: Y, = ft + ftX, + Ml ., -£*91 Y, (RUT X,;»«,.. Hilt. BMEItinHft 
X, ¥P||, Y, (ft*ftlsj^it*-Wr. WflRff] 

ifeS&Stft fPft«*ft(5j@Et1-*»f 0 lljlift, £7IU!Btttf-WW##P#, 

5PfX,$M (-'N££1') ftttMttiiiMAttXKStt. 

(X**»raEfe*) Sltt0!a«S (ia^CLRM)o &-ni?ae/£ 

-e^lO^fK^o ®fn5fc£«$tt[U!)3 

qmtK 7 tSflfflGSSflSIirUMl 

0!Q«S, BP^W^T-l'EfiTcWSleliJa^So 

fiSi: ^14®!a«So 0!Q^5lilPt#5aMs*SttW. *3*0 (2.4.2) 

7. = ft + ftXi + “, (2.4.2) 


atm** 2 *+**£&«* (2.4.2), B##ft**ettttiaB*g£ 

► 57 


*3# X*MB30m!B: UrttHM 








CLRMK)ft&&, 15 *«■*&*£ #3— in^^Sfttifcto, 

Pl!tl¥ YffilSIfijtX^nJW-JS^-SjaW. 18 - 


{g£2: xMlStt. Mitte#**. l9l'J,S7C x | 

SrJRWfittikAfiia^tt.i iftffljc-vns, Slxs«Mc 

ft*2S*TPRFM^ifc^BPisfr»a-fiSo “msi#4 1 wgti® 

fir ii-flst^aii* 2 .i +w 0 st-/wwi»#. w^-wawtsic mm 

YAlt, turn. JCttA® x H&ftsoiB 

Y, M'7i, 0}*5fl2X [SISfcBO JIto, ffilffltt.ifcWWfc-'hSfcli 

YteS75 3Uto M&8UR (BPfiftSft#) + , X4H«WS£ 

S80£tLo x *®h. *2.4 ft! 

*2.5 

@f fll W 1 0 0 !0^W (conditional regres¬ 

sion analysis), 9t* W 0107C X WS&S« 

ig£3 ; »«na**o *r§&sg» xal m-pkim », w 

IMkifcW, »,«&«= JSK&**, flF^-tie*: 

E(m ; 1XJ-0 (3.2.1) 


K3IK, */LMA*Tiiit£i 

3.3 04>a^T$* X — X fSfflXtjSte • -m y 

J&f*. jtPM/S. Xfltt^&SW X, 45—'h Y&{MPfifflgg«i$ffi (fHfT 
Jiwnwjft***) —* y »—«?wHfir=f^fa 

2-Tc *?Fl4lfflfl9±^IPT#mwa* «,-. (3.2.1) 0rS*W, 

X W&^toJ&ClK^TSV* 1 

^*2.415 (##^©2.4.5) Witife, &-fi£l£6*3®a»«l<, it 

■, &mm, jew «,a*ttt*TiRw«, a. i»£fn*t yw 
sp„ c,#1 

JKflMSiti. ®.}£ E(u,IX^-O *!!**«£ E( Y, I X,) = /3, + j3 2 x i3 (* 

ff-4.?) HJtaa^fisefi^w. 


M4 : fiU^IttesK «,- §&)gx{fi. 

vai*( u, I X,-) = £[ ii t - - £( u; t X* )] 2 

= E(«tlX,) (4^flS&3) 

-<t 2 (3.2.2) 






PRF: Y. = ,9, +■ $ 2 X- 



var 

Jim (3.2.2) jk\SL, + u, Mjrm (BP MStt- 

W-f (3.2.2) (homoscedas- 

ticity) Ktrf. VteiZ., (3.2.2) **#, WiST 

xm x y '*do ffl 3.4 mm . 

/(«) 



ES 3.5 *7K y AttWAfttflilSX iffPAS attfiUPWffla 
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M3* xtxtm tuna .■ tn+mm 










43 # ;fi ^ St! 14 ( heteroscedasticity ) sK # i& 4 £ HUs] &3 f£ -fti ( unequal spread) 
(variance) e , sW (3.2.2) : 

var( u t I X f ) = oj (3.2.3) 

/(«) 

* 

S* 

S 

s 


0H3.5 

<3.2.3) y fi^w^sris^wsffijg 

A. ® 3.4*03.5 Altjbp, lift® 3.4 

t, «#*iiiWirifc<E»f«««cA*¥±.«P«i#^3E, 1613,5^, a-t- 

2? TTi*tWIl, MS 3.5, var< ii | Xj ) < var 

(»IX Z ), < var (u | X,) 3 SUfc, $ 0 X = X, Htlft y .&#» 

5KJ»HftHs*ex=x a , x = x 3 *MfBff» y A#M««fi#MHtaEPRFo © 

W£ : XW0f*yfl|tl|5Jira#Bl#tto SfiSYfifi 

*ifiifc££S*»iSrfc (tfett* PRF JiWjfi) ^laMKRiiTaSffio Sn 

S^iHRW y A#W#*5S*W“i? fia#flk^R» X fllW3E^ e 
70 M&, f£®)T1i££4, f&M, MT^IsT x y 

**ii*«f<. sinMsij^if&^sa#, mm&m&ji 
m.&, M^yL^nsitt-kmoL, 

l*!ffiM&«. ffi£4ft*Mr y,%S%: 

var ( Y; I Xj) = <r 2 (3.2.4) 

mm, y«i-MftMS 4„ y 

iftisw, (kT*Ww**#*iswau, bj##i#^Ao) 

54 ► - . 








IBS 5: SSlif StX®: X, »X, 

u*j). mn^mrn: 

cov («,• ,Ujl X, ,Xp = El [tt ( - E(u,)]| X ; i | [ - E( Uj) j I Xjl 

= £(«,! *.-)(«,! X,) (ftfl-*?) 

= 0 (3.2.5) 

I %4» j m j Mcov^^t^^^o 

(3.2.5) tgf# as 

3t If 5(1 (no serial correlation ) l&Jb § 193k (no auto correlation) fH /£. c "til 

Mt&, *&sx ; , e*w^ 

3.6 (a) m 3.6 (b) &® 3.6 (a) u {S&jEfgfttt, BP 

JEW u itgftM « fl&ltt*ftf»u» 31 3.6 (b) 60 u 

ftto, bpie (ft) » u #n*ft (ie) Mac 

SnA&JSTtt (*&) *3EttiaE#*tfttt«5*, So® 3.6 (a) fn 3.6 
(b) III#, tt* WEff] 5«ffl£. fi£SlC«H, 

® 3.6 (c) s* u smuafiawjRttttwflisc. 


* u i 



“i 

(c) 


00 3.6 

(a) jE*5lJ*£; (b> fc) 

► 5J 


*3* « 3E * ® iB « ffl.•«• it W® 
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u-kml. a 

PRF ( Y,-- /s, + p 2 x, + u,) 4 1 , 

«, *n«,.,TE«, *4,, Y.'FttfRJKTx,, iBiiURKsT «,-,. H* «, ,& 

-siitiftST «,• *Mifci4-±«wagfrs, m 

i&. miWH^ts x, *t y, ro**&'&>*¥ « 

Y »»*j. ms. inHft 

* 12 m •t * 0? £ w w, ain & *t a « ■ f & 2, i bi w 4 i & tt # & 9 t m # s # * m 

#, 

M^6;w, faX, E(«,X,)-0 o JESU:, 

cov (.«,• ,X f ) = £[ u,- - E («,•)][ X, - E( X, ) ] 

= E[«,(X ; -£(X,))] BE(«,) = 0 

= E(u i X i )~E(X i )E(u i ) ®E(X,)4^m 
= E( u i X i ) M £(«,-)= 0 
! =0 *«Sg(3.2.6) 


{S^6Si^, T-ift « fn*MME*X MlSSMSgiinT: 

SScfnffi PRF*j** (2.4.2) fff, mi&MT XlQu (fitftwtf 

(#JB.uJjbnM) ®*fcc fiSXW« 

M, SX4 Y WfJmfi), ®]§B, £ X *B M WU ^ u 

w *tSflB4x tfeitin, iffi =1 «a*/ha4x AJsfc'ho H&ftitt, ?/ x #a« 

JM3 « W'J'Hfx*Jni, M?3 U iSApBtX */K 
x fn« xt y 

in*x$MM«l«, 3 -tfem.-ft, ISJi 6 

&o H>J, J4Wcov(K i ,X 1 -) = [X l -E(X 1 .) ]£[«,- E(u i )]=0. (%i f-£?) 

w in: , 

«»S. X MtrtM, «, £&$'> 1 j 

5£Sfelf-«Jg6 


«7: nao^tt » 

WJzM& « 


ScffJRW^ Y*xM*-*Na*fc <4 fill), 

tei+w+**n»/s, n p 2 . aM^wewjRwaiifi^ttirhw^^fiift,, # 




tff # .* flfr 




var(X) ^H-^fiKWjHtt. 1131 

a^fij£tfe^&ma3EjD!io 0 . 1 . 6 ). xmmm, 

mXi=x» (fcfl-*?) ATft'S&tt-it ft, tiilt* 

fcfeteif/?,, ilfc«£*fl-4.jRS. #ff«'inS(S2*^W 

» SESffiftiihw?, sus*is«Aiad?3E5*i, tii 

ywx 

mm% jw$4fc**»ssw., ®tr£, s*#®*®! 


' 1S^9: jEffii&MT Betts, 

| (specification bias or error) „ 

to 3 1 s 4> m tt ifc a ft, @ n i+ * &» * a-1& * s ?a s j& % £ r& 3 - ® ® 
£. ffl^ftS&gSFaifcAMISUi OE#&&.£«",> ^a-fiSnTff-AuTW 
<“JJii+*®ar9FSR:?FJSDJ, ®3teXt«^«W«AttJgSit»® 
M9. + Msra«NalSs U) MMMW'S 

**? (2) 

tt? o) sfiSASsw v,, x, mu, 

i&£$£«£fi3gttl°ia 0 #fgi3$^, ft®®®®# 

-£*§?£■, aSS#5tfJ3f^$*ttUJ««Wffla 

®52, fcTxmW® 

V f = a, + a 2 X,+ u, (3.2.7) 

v, = pi + / 3 2 |^- J+ m ; ( 3 . 2 . 8 ) 

K4 1 Y,,»«ipi?f«ft4s, ffi x, = £*&#„ 

®!U«a (3.2.7) (3.2.8) 

ait dajt«cJ!i*ffiW£itft®siai!ti«a), ®»ra® m& 

Sn*«a (3.2.8) * “iE«T & “Jt£” ®®, iMT«S (3.2.7) 

mai3.7Bifs. &#sic^aai««»®M, seasbi 

&® (3.2.7) Yi%U-, m*t¥ A 

«£®BMKX,., Hda«Jfett-H-TK*« Yttjl&o 
7! > XieW'FJftKWttSftSW-ff); K««4TS#TBft® 
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m 3 m m -zm & it m « 






75 



® 3.7 

SUfc, s®t, itts^iaa 

w«®h*, ^af#a-eae»5w«r. “iewt m*e 

®**ffl#«aiB*»5«[tHWW, iSP£®5g9 j£*H+4fflB/S? 

amtea+fiiH ( 0 mm urn), ssasi»T«sin, ina# 

*aiii-*«8f*aiBt*aH-»^«. 

#&&&#%# 

patfimt, daistHiisi, tt-ttaarfiatsMis, smim-ww, ©t$, 

$&, ain^jaT^Ts^ttiiiiBssiws^sjewwife. ts«i 
^ftBfj@fWa^Mse®51X{ZJi^TPRFM, m^jl^-J-SRF&Uo fi^j® 
an»a«r®wifeM*/h-#tt^r-sttffi, wsmxt pRF0f#« 
wm, afliaaisi^o hub a=o, awfi&i'CujXij^offi 

fio XSfl, SfnSSKS:i,X-, = 0*fWTjSScov( Wi ,x,)=o i) &S3lft*“* 
&fE*¥«S KfflR^ PRFtt-gfiS, 

%m, srf#**iwx*cu*m«£»«£. ufemmm.w, 

^fg^cov(«i, u, )=0(i¥ : j), fE#^ cov(k,,m ; ) ^ 

*±, 3Hn«a#M, cam 

12*)o 

mi&A0$msi3i’jmm, *wa 

^W^-riauaTuBt, 


S8 ► 


itf.vm*lti*it, - i-h* « * «t 
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ISSIO: ftjiift, MH2&»??$£ 


mift.m 7 «*****£&-«£» 


cf £± 
^ =n 


w#£*«£*£££? &'M : ft^>aesi5iJBfi»^ffi6M*w -I'ficg 

Sic Kl “fflg^SSifc" *Nili*a, fiSlW^K-* 

•W:^««i«»*St6 “ftf'h-MX, .+ 

ife&ifejr SI A-W*Jt >•*«***». iKiP—{&f£.*F0rift, “.iP.*®-^- 

?nfS5^fc„" :,6 ' s 

i* E ft —A #S tt it it- £ * Sa H:, ® iff # ■* £ 31 # $fe & .# £ ^ JE ^ «JSS. 
($«f) «S*3MN5E*3*«SL 

*s—£&*£«!, cxrm 

»in 60 it »J & it JS W Jfe 0f 3E CLRM ft tt ©, £* Jn fr; VX © W j£ flt «g ^ 

A##?£aA CLRM iE^SA 

sin<t*3.4 

»»&«*#£ snittttis.0 

tt#3EifeX«ttT»r(5|lfi«*liW|j&4-ttfijg c aSM^BlfiBAiEflft. rnfjgrf 
ttdifttti|-i|l£l»‘ECJ*#cJKft ! , M.M, %JEiRWii#*IiJi&m<»IJB, JfcSf 

ft«*3.4*p0f5ijttflsie. *7»^ffifli6aww 

fttnvIWJAMM, 

WTiiM*, «nM*w* clrm ae**&*&,, ® 

ins*ii«oLsw«Tttt®*iftiSirwft«jsfi*ttttffi n oLsft&ttttffi, s 

WCLRMftitiB&ArftKft, 3taa3f45WWW-^*W*Sa ( Gauss- 
Markov theorem) A tt # $? tt»« , {PiTS ff|« S>J » A £ Bfi * OLS / "’ ft JSE 

sfnssjt^ifea^-aittTHKitt* (preci¬ 
sion) sE^pMti^iE (standard errors) o 

► 59 


* 3 #■ <?* £ * *^ l*j #J 3£ .- J}4- -it :-7 ^ 







§3.3 Itif 


60 


(3.1.6) ft (3.1.7) M, 

— > H£*, teiHlMj£|tfi;2:&$ 0 

ft&W “nltfStt” - 

77 (se) *«*J ,7 ^^3Am3A.3llr4>iE 

HJ], ffii*»rW®JgT, OLStti+*W«««ar^®inT: 


(3.3.1) 


(3.3.2) 


(3.3.3) 


(3.3.4) 

K-4 1 , varitlUrM, ffff aeftMM, #il a 2 4 U ft 

*RI*II. 

te° 2 M *K ±»^rlS+W-«i®**SflrM.»««ftttHlj3|E. $n|5ttJji3A 
* 3A.5 <x 2 fcTfll&jSifctt*: 



** <r <r 2 ft OLStti+M. n-2 *fe^*s* 

® (number of degrees of freedom, df) . ^]u 2 PJ ifr M S ft 

s£#fl (S) ^-'F^ft (residual sum of squares, RSS) 0 |18 

-H£*q 2«t tf 2 it?r$s#rtio2i?« B r^ (3.i.2) «Mi. tiini 
M.TffiW*JSSt (fiE 9 JJ*L 3.5 U) if-Hi: 

= 2^ " $2*? (3.3.6) 

(3.1.2) ffllt, (3.3.6) iJ^FitW-, f»IkM 

mw«,, (ftss ii m 12 

. 6)0 

s 




s*? 


► 




it * tf iff * * *tt 







tt. 
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(3.3.7) 


(3.3.8) 

(standard error of estimate) 0 '£ftM V *tfiiif (i-1 I'il !tf 
8cMfSSIt<Kjt**iSo “«(£<£* (goodness 

of fit)", jafi3.5lJ#itifeW-'Mga„ 

x,, <r 2 «, fn y, w (&ft) 

Hjtt, «, wy, w (&tt) wmMo » 

+#-#. ^v »<Ty^»J^«y W**ft3SrSW56lfefHS*tS. 

(Ul&‘£intt«*1K) W»T1»jfto 

1-ft <r 2 f£ iE tfc . iiffig 2* 2 Jfigtfc. tt£%. Kf&SM* 2 , 

XM5EMA, ftMJii')'. M.na fSf 

aZ, %'xLo 1 , Xfl[**W*(kBtlt«^*tt3EikW (Bte*Jg8), ft W 

»wh*«*. ma.. xm&n 2^, n n * 2 @*. ft Mamma*. 

a*. n Mi»*. &?n 2^ ft WfifthW 

* MitfJjnifiiifJiUo (*fHs.?) 

Mi MliMti? O 2 ft Dx 2 JEft iEfct. » 2 «*¥***„ OLBL fcfc 0 

3. ft fnft *fiftt*. ME 

‘etHEvrftUtiflctftM. 

tt##*** £Wj* 3A Jff 3A.4 U<*J, ftfUEQ: 


cov(ft ,ft) 


79 B*. var (ft) MiEtt. WW ft « ft £|hJ 

am*jEftftJ| X fin*XJiiHW. 0> 

aw. Jn**4*£# ft «a*tti+ (BPtt*ttfiitH«* 
Bt), njM^ftftiMFttttffifiith (W*ue*fiftra**)„ we msm 
tt»is**«wa-*w* io* a) &\rwmm. M3ft@fttaw0!Q^» 

BMftMfiitHi (ft tuft) 

afi->hattt«wrrn]M. tt«*4**uft5*fiJK&ttifc D 



(3.3.9) 



WiffiiS-ft, a 2 



*3* x'im'mmm'm: 


a it Mm 


► 67 










3.4 ®/J\-itfeitlklft'IlM: 


iuffinaiJJrflsjiiw, k. 

I i ■■ ft Ti - & rn S M S ft (ft W tfc M = a m tt I® & ft ft: If f. M A «•- 3 ft rT * $ 

«£ + ^WWHfcJea, (best 

linear unbiasedness property, BLUE) A 4 l @r ft — 'i'itil 

(ft. tfcA'tft. OLSffiitiSft, fcftMKtt&ftEttftittt. fHS'KJiJ&ft 

j£ V. : 

ires iniHirHSisWtoia^tt 

fi ft n 

2 .tfiftiw, BP'e:w*afltifij»i!P.fRE(4,) 

(sXf/ftS.) IS if® (efficient estimator).,. 

4:0!aWifc»'l>, MUUiiHW. OLS fftfaifftfi BLUE, 

rn ■^iEr*XL'HfKr«tt, 


#&£«ft£fc*felii!n*S!lMfgS£T, ®/K“* 

BLUE 


£W£3A«3A.6#$jK- 

0f^asnnuifiaw3.8iiinatt» ff 

ft® 3.8 (a) 4'«n*?r OLSflftl M ft BP«**£6ta + 

/j 2 0f»»«ito#* (0t2*3.i) s 

w (ii£ (iuifirr/T, ft 

*' SftW ft® 3.8 (b) t^fril/ftT^n S-#*•&- (ft 

SOLS&) ft ft fp-ttfo+tt ft fu 

ft =f ft = Wfssg ft W ft" M*£14te- 

i+t. iTtM£ VMSft.Sft,.. ftisji 

ft? 

#M<§i£ -f«MBs. mw+raraMie*.. Snra3.s uo as#, m«s, 
«??ft w ft fp. ft ft to#*[fi^fcdmrM 

5tfr o ftfijiSift, ft toifrfcfcbft M**£S*c BE«W^fifititfWSSitt» 


► 


niXM r-iW t * 


3-f « ?5 i4= .-r # Si! 





ft 



(«) ft iftiilifiUMu 



(W 



ffi 3.8 OLSfii+*&jfQ^feiiHt* ft Wttftrfl'® 


m&fii, Ain #&# blue ffji+fltc 

A^PSftAftlt (finite sample properties): ft ffi 

ft JB A ft ffi it 1 «f tfc ® (ft ft A A /J' SO ft IP ^ J® £ „ lil Jg «111 & ft #t £ M 

jftft Jfi ( asymptotic properties) , B[1 IK .'11 ft A dftffV A ( A . A A ) 

fft ;*£*:£» ftWJS 
ft #J Wit, 



isms, 

—attffio scftftfjMmft -m«iK-0f«^-wHnawjtt6tt* (good- 
nessof fit), tfcutft, 

*[*( 3.1 cm. .4n^±^j^iH*#^4:ftAM[H*i±, “56 

« .s <r ;or it at at to ft if: fit if- >k @ ^ 63 




m- -mtommm, m-siem i. ft 

-SftWi,-. #(WfJS 

sss r 2 (K&jtiits) i&K 2 (t?««t(ug) a 3 S:'&^Aina*#^iHi!Q^ 

& ffitt , 

*«*]«« r 2 's.mYnzm, fr&iimmt r 2 & 

-mmfotjm®® (Venn diagram) s£Eft@ ( Ballentinc ) , jlPS3.9@f 





(d) 


(<■•) 


(f) 


ffl 3.9 «&*«■* r 1 : (a) r 2 = 0; (/) r 2 = 1 


iwiw laws x tt&mnn «tx w$ 

#. I2i: WHI»MiMHt* y w$#Bl*x w$# (ttjntt, iiaoLSR 

0) asstgiaA, yw$#sx«f#f!}@^ 0 r 2 ^*^ 

ftittlS-E, fi*W##ri#, KP y« 

$#®x<s#MSP^fse»:$Ao 

wjr 2 >ji 0 jitnt y w$#w^wnfeax)iPP#To mTitfmsffifiijfejR 

m, r 2 fc£ o ft l £|b] 0 

i+» r 2 Mtf-SItoT: [51® 


Yi-Y. + Ui (2.6.3) 

(3.1.13) ft (3.1.14) WfiK/SSM^iS: 

yi a yi + “i (3.5.D 

S*? = S>?+Si?+aS>A 

“2>?+2"? (3.5.2) 

■ + 


R*> S^i = 0(>;ftA?) fi. j, = /J 2 x,. 






dJiS# (3.5.2) 2*; = E<- Y . - ^) 2 = 

£«J W Y m. agSKi^ (t ft & , ft % & ¥ *0 (Total Sum of Squares, 

tss) o E‘y 2 = Ec?.-*) 2 = £<*.•- v) 2 = = ttitM y (tffi 

(? = ?) (BP*s#f»$ttW) ¥■# 

fp. Mift. *ra!0fl¥»W-T^rfP. (Explained Sum of 

Squares, ESS)o2“?=«^ (i£*J&) gJUllQ^W V (ft W 

$#, a!tfSjftStS#0 (Residual Sum of Squares, RSS) 0 i&ft. (3.5.2) 

TSS = ESS + RSS (3.5.3) 

&im y W)RW(SfflgE«^mw.6$#nr^»f*ww^. 

m., H*#**j3ff*M*R y *««**£ 

w«i^wsa±. ^/ifa*.x.±#, Biamffl3.100 
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Sift TSS & (3.5.3) 

ESS RSS 
TSS TSS 

S(*.--y) 2 , S*? 

Su’.-y ) 2 -y ) 2 

r 2 


- y > 2 _ ESS 

E(Y,-y) J TSS 


(3.5.4) 


(3.5.5) 


M 3 * 


K « .- fi- it i-l M 


► 65 









2<y ( - y) 2 

RSS 

TSS 


(3.5.5 a) 


4n r 2 WZ*J (#*) *|JS£J$. 

-««. r 2 iWIt rtEY 

’ ft® r 2 WwVtt®’: ’ 
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1. (*ft-*?) 

2. -£M?MSK;*j0^r 2 ^l o 1 M r 2 EP*ff5 

-t i V, = y,o 8-#ifn. ^fto w r 2 ®^^[B]pi(i*i^ipjp3Jc^:N*ft 

(BP/? 2 = 0) o gift, in (3.1.9) m&W, ? i = $t=Y, strife, M 

tt- y mwMycffiiWftffiM'trwMjCtto x «„ 

fi«ir 2 sific (3.5.5) VrftMZLXKimn. ffifilHjTffiitt&iSfltEtfc 



(3.5.6) 


n (j£#*t/|'#2£ffl n - 1) ffl&. (3.5.6) ft W ft ^ 5 ft ^ , 

*tW: 



£ft s 2 to si y ft x Mw*xm 0 

&i='Lxy i /'Z, X 2 i , (3.5.6) i£«T£;i*I&: 





(3.5.8) 












t&£ r 2 «m hHttifcilM ess ft kss F : 


(3.5.9) 


(3.5.10) 


TSS = ESS + KSS 

2»!-' , 2»! + n-'*>2»5 <3 ' 5 ' n) 

5 r 2 (coefficient 

of correlation), SPA fti W ffi . 1 #0fi£ . *£1*01*: 

r=±/7 2 (3.5.12) 

wuj. team's ms 


(3.5.13) 


^6 1$ (fj o S Si. &%1 W^S 8S (Sample Correlation Coefficient) o' 2J 

THIS r (]iLffl3.11): 

1. -eBTiEBim, (3.5.13) (covari¬ 
ation) PI o 

2. trSS^EffiPS-l ft + l 3:161; EP-l<r<l„ 

bp x if y iMMffijfes# (r xy ) ft y ^rsiwft 

**» (ryx) «pj. 

4. '£-^®.&ftKl£M:£; BPin*£* x; = aX, + c ft y; =bY, + d, 

87 JC4>a>0, 6>0, K c ftef m x*ft Y'^lHlW r 3E#TJM&£ 

tt X 2f YitlUMr. 

5. dn* x ^ YStit±Ji* (#*PR£M»M£iO, 

*»**; {!£&* r = o**TiftP!'hM£*k£» 0 ^'nJiSift, 


ESS 

= r 2 • TSS 


= r*srf 

RSS 

= TSS - ESS 


= TSS( 1 - ESS/TSS) 


= Erf-a-' 2 ) 



* 3 * «*j tas ib mat: Hrttmm 
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Y Y Y 



S3.ll 

Henri Thcil, Introduction to Econometrics , Prentice-Hall, Englewood Cliffs, 
N.J., 1978. p.86. 


[JB.ffl3.ll Ch)o] 

*0 Min. fcffl 3*.11 *(h) *+ Y = x 2 M r 

7. sn»l # + 

ft. iu*-j£*rB*i£*i»fr*c 

ft0©»ffr+, r 2 &-tit r StffcjStMSf:, 

Wg#JW 
fc-'MUSDBfcSI*, M 
r (=r) *»£#. ^pj^7#, mm 

^ ■ #****»*«» 






zmm—0 tfte r 2 0 

wfcf&tu. «nii££tt r 2 asr^Mii» y, ^ttitw y, (bp v.) z 

Wttffi**ftMf;$r3Mt*o lii*fcfinJt]Jfl (3.5.13) 

2 _ I'ElYi- y )(v, - y)'j- 

| r S^-V^Sc?,-?)’ 

BP: 



(3.5.14) 


y, = £»w v. = y. m y= y= y ft$a. G£.\£W%. % 

« 3.15c (3.5.14) r 2 «*/**«#{&*»-** 


§3.6 


n in— & & «■} i w t a at a w a a m m » bs »* m hh w w w it u a a? a 

tec £*9lA»r«%: “**«*»«** .ft 3/-ft A If )& , 

*8 AfnisHr^fnifeAWieipiiDfaifiiTitiinama, m TSmifc a ig 

SSfcfiift. )&PtrYiSM8I|S] (MPC) u AAAAftfSffiflttA 

*£®EI (2.4.2) ft*#0LA*rffift3fttt-ft&lfc, He 

in^jffl*2.4^w««, ^K»*HT*3.2. */fsttnna* 

Sc. 3.3 «t» 0 tgigasigia&ScJBWSiJ 

!idT itW-, i£«i##iJPli(®$o 


*3.2 «nS£M»£(U y ft«)5«ittAX MfgffiSSlg 


Y (*7t) 

x (H?u) 

y (H^c) 

x (mu) 

70 

80 

115 

180 

65 

100 

120 

200 

90 

120 

140 

220 

95 

140 

155 

240 

110 

160 

150 

260 


lllfllll—i 
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*3* * f m & &m m: f* it ft m 










HO 313.3 #Mg* 3.2 







. = 

V* “ 



w. — 



Y, 

X # 

V#X, 

x{ 

”* 


.r~ 


Y. 

Y,«, 





X; 

- X 

V r Y 



Y. Y t 



(1) 

(2) 

O) 

(4) 



(7) 

w 

(9) 

(ID 






(5) 

C6) 



(10) 



70 

80 

5 GOO 

6 400 

- 90 

-41 

8 100 

3 690 

65.181 8 4.818 1 

314.052 4 


65 

100 

6 500 

10 OOO 

70 

46 

4 900 

3 220 

75.363 6 - 10.363 6 

- 781.038 2 


90 

120 

10 800 

14 400 

• 50 

- 21 

2 500 

1 050 

85.545 4 4.454 5 

381.062 0 


95 

140 

13 300 

19 600 

- 30 

16 

900 

480 

95.727 2 - 0.727 2 

- 69,612 8 


110 

160 

17 600 

25 600 

- 10 

- 1 

100 

10 

105.909 0 4.090 9 

433.263 l 


115 

180 

20 700 

32 400 

10 

4 

100 

40 

116.090 9 - 1.090 9 

- 126,643 4 


120 

200 

24 OOO 

40 000 

30 

9 

900 

270 

125.272 7 - 6.272 7 

- 792.071) 8 


140 

220 

31) 800 

48 400 

50 

29 

2 500 

1 450 

136.454 5 3,545 4 

483.785 8 


155 

240 

37 200 

57 600 

70 

44 

4 900 

3 08(1 

145.6363 8.3636 

1 226,407 3 


150 

260 

39 000 

67 600 

90 

39 

8 100 

3 510 

156.818 1 - 6.818 l 

- 1 069.201 4 

am 

i no 

1 700 

205 501) 

322 000 

0 

0 

33 000 

16 80(1 I 

109.999 5 0 

0.004 0 










— 1 110.0 

*M>.0 


in 

170 

nc 

nc 

0 

0 

11C 

nc: 

no o 

0 


ft =• 

'2^r. [ y l 
\' 2 


ft 

= Y 

ft* 







2L i x ., 














r= 111 

-0.509 1 ( 170) 




- 

16 800/33 0(10 













- 24. 

454 5 






-1 

0.509 1 










ffc : ** 


e flutter-" 

; nc 

- * « « ■ 

(not computed) ^ 



15SQ6!? 






is&g M3 


p 'xi\ 

l3v?|s5fi!fSsf! ;§ -- v ' ' ':o :CSOr:l:iSjc 





p 

, = 24.454 5 

var 

(A) = 

41-137 0 

se (/ft) - 6. 

,413 8 




P 

2 = 0.509 1 . 

var 

<&> = 

0.001 3 

ft! se (/ft) = 0. 

.035 7 











(3,6.1) 




cov (/ft, 

02) 

= -0.247 2 

(T = 42. 

, 159 1 



r z -!).%2 1 r — 0.980 9 df = 8 


?, -24.454 5 + 0.509 IX, (3.6.2) 

3.12a 

JtfSRF (3.6.2): SffiS ft W 0^*1®? &T : FIB 

^2:«34s-^«aj ’jsi&m x y 

BP Y. -&E(Y\Xi) Wttitffio ttSFIJaScWiS^Hl /3 2 -0.509 l, ^k’sO 

S&Ttfl 260 ^TCS-I- x X ftfiftJill 1 3gjc, ¥#)MM£ 

ii!feititi)II 51 %ft a ft*|»|jEl^flS««EIKl p: =24.454 5, A 
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f¥c &!Fl!HttD?*, /JfA 

n«rw«c», S^rttMi&AWStfe (4f^MM«?K0), ^#31 a 

tsffiiS# § m & £- - s {a ?pf a £ .u *+„ #. a x # w w■ * ® ft & m 
(«*o urnrA^ts^a# 5B##®fimfttiK*-»ff*Hi3Ji« 



(x) 


IS 3.12 ««*3.2 

Y IBM w 

m, r 2 {&<%■? 0.962 ISift. «W96*®45J5}B«3£rfjlHl3E#, flA^A# 

til? r 2 1, mSJITftSr r J 

*?« ! 26 ■ *U£ * ®C>J0 - 980 9 m JS ffi a % til»Ift A m ft $ M £ ]fi5 ® 11; ffl * W, 
Sf'fiitKilHljn^jRM®*®#^ 5 $#M#, 


3.7 


®J3.1 ilSt-tA^S, 1982—1996 

i-t&fl ® ||J f. t#!* 1.1 t^44 Aftl, #/l ] £ il £ $ 1.3 


* -3 * * * * W /=/ M .3? : -,£*,*■ ,'*? 4? 


► 7/ 
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ft ii it ® !0 ft (1.3.3) + **7i£*ic£.. « ft 41 (fl & ih Jt * ft OLS 3 
( ft, & * # & « it & ft Eview 3,.) ;£ : Y * * + A $ f X tB 
(PCE), X * t H ft dk A & ft (GDP). ft Di 1992 ft- LO iL £ 7T. if , ft M + 

SH?*! ft#„ 

Y, = - 184.078 0 + 0.706 4X, (3.7.1) 

var( f?j )= 2 140. 170 7 se( 0, ) = 46.261 9 

var( $ 2 y= 0.000 061 set 0 2 ) - 0.007 827 

r 2 -0.998 406 j 2 - 4U .491 3 

X; It (3.7.1) *&* 'Wlltiltc fcife* 

S#r + , M ft ft 3*? 0.71. H .* .# & A1# (p 1 .# ft, -T-ftAA 

$ * * Hi (PCE) ft Jl ft 71 ft ft , gIL .8- St * £ , MPC A ft 1, t i£ ft 

-i84##ft(n, #>**A*t, pce « ft ft -i 84<Hkft£» a f*. Sift* 

Aft % *is* * 7 it (fl # j* ft « a i ft , X ft ft * - ft £ ft ft 4 g # ( £ ft 
l.l>, Jft W Jftft ft ii#LM ft Jt? B fi rkXiii f-Tft >* ,t X . *31 if] £ 
ftifri&TJ&Jt,. Silt, 

ftifif fJft A., 

ft & f r * % ti , @7 * (fl + ft MPC 4 

r J ft ft ft0.998 4* * t. PCE t it ft 99% # ft 4) GDP ft $ ft A ## c 
Af 1, * ix t ffl ftkA $ . £ 1.3 #r ft ft 0 !0 ft <3.7.1) 7ft 

tgfrjSL, *»##•£ +ft S3 & 

*! ® • *pltflH*£*ft+0fE SJ ft S? #, e* fg] ft ?j«fcjg ft ® i0 i| t Us t # 

ft®. & e ta * - # +, #un #**«£■ -a*# s-ftf. 5 , 


9/ 0!) 3.2 aKMM£dj 

*W 3® 2.15 +*2.8 ^ iBftf.it, Sfc$#&6?/j£ 55 ft* ft ft-A 

# ft, ft $ + ft 0 ft ft * t ft £ tB . tS 0 i)7 ?c *] £ # A ft ft, a -f f & X th , 

# W ft tt S £ 1i c. 0 lit (*! f ft ft S * * ft W t ft, 

*-f td’HfPJdp'F® !0- 

#^±*,=94.208 7i 0.436 8 .g. X tU ; (3.7.2) 

var(/j,) = 2 360.940 1 sc(/3,) = 50.856 3 

var(/s 2 )-0.006 1 se(/? 2 ) -0.078 3 

r 2 = 0.369 8 o 2 =- 4 469.691 3 

tin A (3.7.2) ^SL, Jp*,g-Xtb if fp 1 f* It, m i. y- %: it t! X ifc -•» ^ iio 
44 % # (A fit = 100 A ?» o *■ * & jfc iU * # . jfj : f ±Si ft -fr # * di fif 94 ft 

it. i?]#. + , Ain^r« 

Aft, PPtt,g.ttbft# (ft El ft ft i:). A(fl (D ft Sim it (S f Ktf ft 

r 2 (E ft ft 0.37 * ai), -ft-# ft tB $ 44 + ft 37% ft .§. ^{U #J»#« tf ft. ft 

^*S» «- if * *8 gf 9 * si•' 




iift-t- tfaHfcfttt. % ffi JL. 4 ft & SMS 

ft) >M+ifc4--$ *.. 


®!l 3.3 fttt/Nl*x«59tt**ft£HWX£ 

ft (H £ * 2.6 + # $J # £ ^ *M' ft X •& *n # ff * ^ (St * 4? 4 ft JS 

ft) ftftS. *Jffl*P£#*i. (Y) 3t£€f*4- 

(X) f&Eija, »S®M^TSI: 

Y, =0.743 7 + 0.641 6X, (3.7.3) 

var(/5,) = 0.698 0 sc<& ) = 0.835 5 

var( jS 2 ) -0.004 4 sc( &) = 0.066 4 

r 2 =0.894 4 * 2 = 0.804 0 

*niaiHf|*0rft, *#■#*¥ iift-'tjfcAfc 

^ 6-1S it, # £ iir 1 #• ft -# , -ft ^ * iff X •§• «j J§ *1 64 * #- o ft SE ^ * j£ $ 
flPSfi ? ItStg;lfXo 4»«T 8996 *r * * 

XtftftSftftffi S , r 2 «T'34f c 


§3.8 


ffiCLRMMfi^T, *'l'5S®. nT!ti 
Si* BLUE ft® wait «rtt. fWli&iiJTi*--'ftffigME* 

yn WfiEW. fi^l^.l:.S;<n. , l#7}-tgJfliI^-BLUEtt®l:®^;ir.? tfcftp. ,(g# 
tfe^diS OLS-fethttSSX-®? %:4-±.& — Wi\’W®l 

MatfSMo teifK5fca&ffiSH*}*-#*o 

%J PRF: 

y i = + + «, (3.8.1). 

1. «£#»*AuT«K<S* £, = 20 * 0 & = o.6. 

2. &&#***, tt*i&*=25 0 

3. $fcjft*|H£-->h Xffl, a#^W25t-X<6„ 

4 . tA-ftmm.mmiMtii25 attain % Ui 
* ^ itm « «!»«,«[» s is) o f2S! 

5. /?i, ft, X, |q# ; E»l f ffiBTWffl (3.9.1) #@| 25 t Y J s 

6. -t Y,{ I, Xt^SB 3 £-r|»0fi£» 25 ^ X (g® 

atfMM'x3M 2a 
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.« 3 # ■« £ M & P #r 3? ; ft it W *5 



£#&«4>%'@r£'«:, WiftfS—* toofcfft&afe'K Htj**. jS s Hi ft (ft£ 

100 -t- f£ r, (% p* t , a in m h t'r- ^ a #• fa 3? j& , *r fa a % m i ooo •'•■ 
2 000 &...) 

8. JRSlOO 'HAvmfa#!®. /3, #U i§ 2 , 

9. Sn*34JMfMjfflfii^®i p, fn /3, WBI (20, o.6) #f 

-& CLKM Y , K(/3,) - p, #Q h'(/3 2 ) - /3 2 , 

W ±#-»*!« 7 »1* f^ist&fft-JRtfcffi, 

^fait K-tf c J?[$3 ^ (rejieiiUxi sampling) 

ia»tiMft;t, $u£$s jitsis 

-^.fa&tF'Jt. (W --'] 3.27) 


§3.9 it 


*■% nJ*ttftUT : 

1. CLKM, 

2. CLRM & lit -ffl iUm. f-i 7$«# (ft „ 

W Jim, j&JSfiSiittS: BLUE, 

4.oLsffit+*raffis*ge*K (a) jfcifi:, ft*4W5itfi>, min 

5»#suas««ia®ffw* #:» a » # j»—js * m , 

5. |g!U%£fft&&(£-ft£A9'J!ig*ft i- 2 ***, '£mRHt£MM!e] 
Mtfa$#f. *»W^Jll«|H|!l:lAj»»(ftW^0fAWtfcW ft r 2 f^011 
£WI; 'tT&Mi. 

6. ^Mj£3M5£«£ffi-tWfc£«*SMr 9 'ti*ra^3Eia^:IBJ(fta«: 

*f fa-t/i t. i >4 + i zm... 

7. CI.RM ft £- - 1- JS.ifc_L fa & tf) $» H * *£ £ a- SU“« (ft £ #i£ 

4«'fijteRfra##flrj&jfiM5(ft,. -o.fST clrm, attigaa®#*—s-Jit 
**i&*i*£, tt&.+.stfl'&ffla, *i$fafs i M^rji-tife clrm, jtfe® 
.W#ific:LRM faffiiffiffc:. a 3.4 jft—w^jgfcsiffic 
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91 3.4 


*6 


IKfcSS^- 

as&&a 


1 


m i4 # 

2 

MDLlalJHx ( -t£:£t) 

sismais 

3 


is 2 ««•»« 

4 


trs n m 

5 

-fffififflX 

m i2# 

6 


SI 4 ttttSiS 

7 

# * sffiifl *R/h T 0 da 7c t ft 

* 10# 

8 


* Hi <t 

9 


38 13, 14 # 

10 

£®*SMt 

as to# 

11* 


suss^tris 

* -T-tt# 

«, CLRM, 

&&& 4^ : 


S;:(?jc !i •; >■£.;:.;4:;o:ii>:p;A:o sj-i :jj>s?:£v:'i ■>'' !-:•■ ■ C-isi 

>:/..-iiS^^yW.:-'■-:3:.j'i:;.x_ : !':)::3:j.;> :i»:>:.^f'”:w:o^oJi>’F::i" 


3.1 




(1) 

(2) 

E(u t .Xt) = 0 

FAY, \ X, )=(}, + j) 2 X 

cov( M e -, u f ) =0 iytj 

cov( y r , v,)-o 

var{ «■ | Xf ) = <t 1 

vai( Y, \ Xj) — a 2 

- . :: ; 



3.2 «.9J9£3.l f$S$ 1 0, = 1.572 *1 (3 2 - 1.357 

¥£_t;§: OLSlrtitfito 

3.3 ( Malinvaud) (#3®** it II) MS®, fi » 

c(« l .|x i ) = 0 jBffl^®«w, * r ##!&.&, %iSprf ; y-/*,+ 
ftXi+ Hio ( i )ft = 0, fe:=l & E(a ; ) =0i fll 

( ii )/?,- l, ft = 0X E(«,.) = (x f - i)„ X 

Sr&fNHp PRF S<j|?lS, (fil.t 

E(«ilx,) = o Wfi*ttl»3»4, 
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13 1 «.¥*E!0#®.- /i-ifP>7« 

















3.4 




( i ) », - 0 *J( ii )^i,x, = I) T WtAitfi jS, 

«&, #«9J'£<nJfc#M 1 (3.L.6) *1 (3.1.7) 

— Ifitti+ft.) it iff! 36 a Ol( tl: JH ii (analogy princi¬ 
ple)# ( i ) ffl ( ii ) MMJS.iiu (SiF: [Si 

«/wclrm«ij£ 3 ) 

X nmtttt ft ( method of moments ) EP j=H A- S» ( ft ft # ^ Bj {S ) 

ictfi-it&i*® SUSW&A+BrtiajIB, M 

3.5 MW lil (3.5.5) r 2 M$i 0 Jg 1 £|H] : , M M*lJ 

?L$C (Cauehy-Schwarz) , ^HS S iSS 4)13£ at XifilY, 

[E(XY)] 2 <E(X 2 )E( y 2 ) 

3.6 ^ j&y X *H£xY#SIS& Y*tX IBlJHIWXXt Y i&W 

$YX 0 XY~ ' 

fifllL*® 3.6 «i» p Yx p XY = l c Y *|X ft [elJJdfn^X X-j- Y ft 

JTr&M (Spearman) r.ftgS'ftT: 

«{« 2 -l) 

ftM. (3.5.13) * r M£jl#if}jva M/TS: M. 1 #J n tt X *11 
&.& X W Y ft4?&ffl#ft»(n + l)/2, Wife'It* ff] ft 
+l)/2« 

3.9 ft£ftT«;R$*PRF: 

M I : Y ; = j3,+ ftX, + «, 

ISE : Y, = a | + a 2 (X, — X) + «, 

a. # jj, fn *, M-fSifg, 

‘EfflJifSfflra? 'BfiJftjrMigfim? 

c. $a%&£ n tbRs i», ft-ternm.-’ 

3.10 

-Vi ^ + 02*, + «, 

**t* SfiflllJift «•£:«]# 1«| £, I&KM? 
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3.7 

95 3.8 


flSSFW^M • 




3.11 


98 


!£? ft(3.1.6) &jft—*{)•■&? 

4r, = « *55-t (Y,, X,) <|[ (#«;***, I rj = » f (aX,+ 

i >i cVi + d) &*<«, 6. t- md *#», $$ 

r, - r 2 . $tt s 

4£^: JStffl (3.5.13) 4»5f*ew r )E^c 

1± : aX ,. X, + b fu aX, + A #gij «| iKS $ ft, 0 .£• 4£ ft 

WRg^0,A|3)ii.t'A : ft. 

3.12 All* » Xf <X f , Y,) «*J»mTfc + 6fc 

a. (-X,, • V f ) r tfefiiHWc 

b. (-X,. Y,) ±m WS (X,, - Y f ) zm& r uT.iH uJ f!\., 

c. msk p yj fnft,# s iew. *4* ^ = y *j x w0sii#44's 

«. TTii ft } . - X *]• Y 0 !)3 , 

3.13 ini* x,, x 2 ft x 3 MW 

X! + x 2 ft x, + x, z N ft 40 * $ ft T- i / 2 „ >j 4+ i* 4- ffi £ 

3.14 6SSHI0 Y,= >3, + ftX, + «, 2 — X fi, 

y WSMSXfcl-frffi? 

X (ft» h-'t‘#*i[2, 

3.15 im (3.5.14) S*±«tfi|!lJ^«*Sc e 

fl4>T<i lfcffl(3.5.13) *J5lr*frM r£A#l"lfe +■ 

«,)y, - RB’J"id‘ft(3.5.6). 

3.16 »#K*TiSirtt'WIEffim5pfl»S. 

a. Yftx&fflHfflXSjRStffiLffiffl* L -l. l], 

cov ( Y , X) felt Jit ?era^ a 

c. ins## Y ; Y, 01)3 (W£PSffj Y 01)1), 

own 

3.17 msifc — -ffcffl Y, = ft4-«. e Jfjffl OLS 
4cili /?! MfliitSo K/fgftRSS*^? tei-l-W ft ^A-*±W 

Mxm 0ts^*5K$jiMa« y, = ft + ftX; + B( * «Mt 

*Jta X ; fft||n*5? >jft^«i24T0!)34H)fiM? 


3.18 a3.5maj r ftJM**«4’M#a (# 


M 3 * * M & <B *# .$? ; •&• # w ^ 
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3.5 


mm 



A B C D K F G H 1 J 


Sd4* 137 10 95482 6 

9l4i 3 2 8 7-9 6 5 10 1 4 




3.19 1980—1994 MM. 
nT^SUSn F0!B^S, Jt 4* l” S tk tt H H>t '3 £3c £Hjr ?$ 
(GM/$ ). 

a:it? ep xft*Ta-«'Ma*ttffl*m«{ 

Y, - 6.682 - 4.318.X, r 2 ~ 0.528 

sc = o .22 ) 0 . 333) 

a. fSfS&'Msie* mnttMn r 2 ? 

b. X t 

c. ffitsRfiiw xsestMi cpi -nmm cpi zit? x 

««3? 

3.20 3?3.6lSgi|S 1980-1997 if lb r^'hlrf 

(x) *QK3?atgf (Y) w»« 0 *<p ( 1992 ) mm j M 

100, &&&&&?&*&&&* 

' i ■ ! ■ 
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1959—1998. ^ 

[flUBt 1992 = 100; 


*r-# 


0} 

fr 2 

WAffn 

^*w*£Prj 


jfefgiik stsn 

1959. 

50.5 

54.2 

13.1 

13.7 

1960. 

51.4 

54.8 

13.7 

14.3 

1961. 

53.2 

56.6 

14.2 

14.8 

1962. 

55.7 

59,2 

14.8 

15.4 

1963. 

57,9 

61.2 

15.4 

15.9 

1964. 

60.6 

63.8 

16.2 

16.7 

1965. 

62,7 

65.8 

16.8 

17.2 

1966. 

65.2 

68.0 

17.9 

18.2 

1967. 

66.6 

69.2 

18.9 

19.3 

1968. 

68.9 

71.6 

20.5 

20.8 


70 w .... 

w &m**+*i*JA • if-* ® *?r # ** ** 
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1969 — 
1970"'* 
197 L — - 

1972— 

1973- •• • 

L974 • 

1975-■ 
197ft • ■ 

1977- 

1978- 

1979- 

1980- 

1981- 

1982- 

1983- 
1984'*’ 
1985 — 
1986" ■ 
1987 - ■ 

1988- 

1989- 

1990- 

1991- 

1992- 

1993- 

1994- 

1995- 
1996 • 
1997- 


69.2 

71.7 

70.6 

72.7 

73.6 

75.7 

76.0 

78.3 

78.4 

80.7 

77.1 

79.4 

79.8 

81,6 

82.5 

84.5 

84.0 

85.8 

84.9 

87.0 

84.5 

86.3 

84.2 

86.0 

85.8 

87.0 

85.3 

88.3 

88.0 

89.9 

90.2 

91.4 

91.7 

92.3 

94.1 

94.7 

94.0 

94.5 

94.7 

95.3 

95.5 

95.8 

96.1 

96.3 

96.7 

97.0 

100.0 

100.0 

100.1 

100.1 

100.7 

100.6 

101.0 

101.2 

103.7 

103.7 

105.4 

105.1 


21.9 

22.2 

23.6 

23.8 

25.1 

25.4 

26.7 

27.0 

29.0 

29.2 

31.8 

32.1 

35.1 

35.3 

38.2 

38.4 

41.2 

41.5 

44.9 

45.2 

49.2 

49.5 

54.5 

54.8 

59.6 

60.2 

64.1 

64. 6 

66.8 

67.3 

69.7 

70.2 

73.1 

73.4 

76.8 

77.2 

79.8 

80-1 

83.6 

83.7 

85.9 

86.0 

90.8 

90.7 

95.1 

95.1 

100,0 

100.0 

102.5 

102.2 

104-4 

104.2 

106.8 

106.7 

110.7 

110.4 

114.9 

114.5 


1 gd?» 

tlfcAWttito 

$5 31: Economic o/ /Ae President , 1999, Table B - 49, p. 384. 


#M&m+nrm ymx®s q 
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c. ffirt Y M X W OLS Isl !£H , #3* % ® 5 I* Jg , S Ini jfc # T » 

«amo 

3.21 

XI y, 1 no ^ 1 700 12 x ’ Y i ~- 205 500 

322 00(> X] y i = >32 100 

= 0.975 So sm^h 


y 

X 


Y 

X 

90 

120 


80 

110 

340 

220 


150 

210 


|5ia—««»f r ^fpl*«? *jH»Wr« 
3.22 *3.7£frdi 1977—1991 fla|£ S 

NYSE«&ft-# NYSE hi? £fl 

gjff 1 500.##, 


* 3.7 






Jt'fcwarofMlt 

1982—1984 = 100 

1965.12.31= 100 

1977 

147.98 

60.6 

53.69 

1978 

193,44 

65.2 

53.70 

1979 

307.62 

72.6 

58.32 

1980 

612.51 

82.4 

68. 10 

1981 

459.61 

90.9 

74.02 

1982 

376.01 

96.5 

68.93 

1983 

423.83 

99.6 

92.63 

1984 

360.29 

103.9 

92.46 

1985 

317.30 

107.6 

108.90 

1986 

367.87 

109.6 

136.00 

1987 

446.50 

113.6 

161.70 

1988 

436.93 

U8.3 

149.91 

1989 

381.28 

124.0 

180.02 

1990 

384.08 

130.7 

183.46 

1991 

362.04 

136.2 

206.33 

Data on CPI and NYSE index are from (ho Ecunowic Report of the President • Jan- 

uary 1993, 

Tables B-59 and B-91 , 

respectively. Data on gold 

prices are from 11. S. i^e part merit 

nf Commerce , Bureau of Econo tit i< 

Analysis » 8u.si>ie.sj? Sfdfrsn 

rs, 1963 - 1991 , p.68 



?r/' V ?' pfev t c : 



80 ► 


• «• *«#<*« W 










.9.9 


a. CPI NYSE II®, 

b. -ftSSf. SnJU'gfKHfrttft (jS) ls|flH<Sd?^.hffi1«» 
JH£, SltttiA.fc* <*JMM) WE (n6MM»J&) 
w, fctfcifcj*-•«»: ttRjiftUfiw. ffiijt a + witt/SLi* 


£, + ftCPI, + M, 
NYSE #«,-/?,+ ftCPl, +■ u, 


3.23 

*3.8^-* 1959-1997 


31 3.8 

*0 1959—1997 ¥GH«£*!#* GDP 



NGDP 

RGDP 

¥» 

NGDP 

RGDP 

1959 

507.200 0 

2 210.200 

1979 

2 557.500 

4 630.600 

1960 

526,600 0 

2 262.900 

1980 

2 784.200 

4 615.000 

1961 

544.800 0 

2 314.300 

1981 

3 115.900 

4 720.700 

1962 

585.200 0 

2 454.800 

1982 

3 242.100 

4 620.300 

1963 

617.400 0 

2 559.400 

1983 

3 514.500 

4 803.700 

1964 

663.000 0 

2 708.400 

1984 

3 902.400 

5 140.100 

1965 

719.100 0 

2 881.100 

1985 

4 180.700 

5 323.500 

1966 

787.700 0 

3 069.200 

1986 

4 422.200 

5 487.700 

1967 

833.600 0 

3 147.200 

1987 

4 692.300 

5 649.500 

1968 

910.600 0 

3 293.900 

1988 

5 049.600 

5 865.200 

1969 

982-200 0 

3 393.600 

1989 

5 438.700 

6 062.000 

1970 

1 035.600 

3 397.600 

1990 

5 743.800 

6 136.300 

1971 

I 125.400 

3 510.000 

1991 

5 916.700 

6 079.400 

1972 

1 237.300 

3 702.300 

1992 

6 244.400 

6 244.400 

1973 

1 382.600 

3 916.300 

1993 

6 558.100 

6 389.600 

1974 

1 496.900 

3 891.200 

1994 

6 947.000 

6 610.700 

1975 

1 630.600 

3 873.900 

1995 

7 269.600 

6 761.700 

1976 

l 819.000 

4 082.900 

1996 

7 661.600 

6 994.800 

1977 

2 026.900 

4 273.600 

1997 

8 110.900 

7 269.800 

1978 

2 291.400 

4 503.000 





ft: NGDP-- KXGU\> (W'l-tf 10£*7ci+)i RGDP - M'f GDI' ( lil 1992 #&■) 10 \L%it 

it). 


i£14.^!S£: Economic Report of the i’resident . 1999, Tables B— 1 and B 2, pp. 326-328. 
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a. (513 1992 ^) ItJufcISxtfTtlnlfaEfl, 

b. m Y SHtjx GDP, X 1 itM 3959, 2 ft* 

1960 ?f jl&, IS 39 ftjg 1997) * »Kl h'S^feSfi £ GDP 

y, = P\ + ft *r 1 ", 

C. fflpfciBff-IK# A? 

m, 

;<*> e. Auscimwa;*. 

fr^i'Tife? 

3.24 #JffHl?f + *I.10Tfft»*, fiES'A'ft (3-7.1), 

3.25 Xt^B 2.16 +SAT -filttli(T«*^: 
a. ft A 4i tg Jt 

£»*#■*« l»l!B s 

3.26 ffl»1feji-*ft#«x»» f M*#3«3.25 + «&3 4 

3.27 «*H**ffl£*SF.te3lk: 

IhIM* 3.2 10 -t- X {JO 4 s /?, - 25 ftt ft, = 0.5, jS £ 

«i*-iV((), 9), BP Ifrii?? 9 WTF.^^>^, JTji£ 

M / l'#$kf6-if? c ± ioo -t-#*, Jfc;h ft #n ft w ioo ft fa it fi, 

**©f$E + , ttfigWHSfl-* 

Sift? ao 

4M«c mfatefaitm 

4fciJ&c 


mm 3A 



<2) 





msjf-, (3.1-6) m 

(3.1.7) 

3A. 2 1 ±m 


(3.1.8) &-. 

E^. 


ft = 


s*? 


= E>.v ; 




(3) 


*’■ = < 2 *?> 

ioi attsafts YiW—I'-tttta*} -eeiy *,y, as-'i'-MT-tfi, 

JRaf&lhRSRii.-M-SW-SIs 

1. Hx,*i^*#n«, t& k, 

2. 21*.- = 0= 

3. 2*? = i/2*?- 

4.2*^ = 2 m, = 1= *,. Bisgx+iMEa. 


- a 

. 0*£&fn 2». 

«PRF ft =ft + ftX,. +ft A (3) ft: 

ft = !>.(/?. + ftx, + «..) 

= ft 2*.- f ftSftft + 2*i«i 

= ft + S*<". (4) 

ti MG-M* 

m (4) *,. jBiisiaiww, wsmigjiMs, ti 

ft: 


£(ft) - ft + 2Uft( M.-) 
= ft 


(5) 

► SJ 


.•* 3 * * •* & p m m: & it m m 





Hifc, afEEjs, 

tii& ft W-^ 5 E«ttit* a 


3 A .3 M 


»*££*. nj^ : 

var(ft) - E[ft - E(ft )] 2 

= E(ft - ft) 2 .® E(ft) - ft 
- E( 2 w 2 .«ffl-tniiM*e( 4 ) 

= E(fe|U) +• k\u\ + ■•' V + 2 £|ft M ! U -2 + "■ 

+ 2 *„.,^„M„ ..,«„) ( 6 ) 

702 H**J 2 E(«?) = a 2 > Xt 4 »- i *RE<«,« ; )= 0 ,fi i¥*j > Si: 

var(ft) = a 2 '^ J k j 

= -^— , (fljffl *? WJL'A) 

2-J x i 

= *P. (3.3.1) (7) 

S?J8Uf!l#«fta»rjfc» ft «*jg, -li#m ft #i ft «*£. &KIE 


3A.4 0, H fi 2 6Dii)>7TM 

* 5 eX.#, 

cov(ft,ft) = Ei[ft - £(ft)][ft-E(ft)]f 

= E(ft-ft)(ft-ft) (*ff4?) 

= -XE(ft-ft) 2 
= _ Xvar(ft) 

= *•©(3.3.9) (8) 

ft= Y-ftX S.£(ft) = Y- ft - E(ft) = 

-X(ft-ft)„ tt: var(ft) *(3.3. l)&ffi«, 


3A.5 ff 2 — illicit 


84 ► 


^ = ft + ftX < + 


(9) 


• i+JfjKof^.SW 




Y — P, * /? 2 X + u 


( 10 ) 


103 


mat 


IA (9) (10) 


yr- & 2 -r, + {u ; - u) 

(ID 

ff ®I: 


« - X' _ ft- 1 ', 

(12) 

ikifiiffi (11) ft A (12) ft: 


a, = & 2 x i + (a,"«) -j8 2 x f 

(13) 

5 F^, ttewa##H9i 
= (ft - ft) 2 ^j^; + ■ 

- «) 2 - 2(ft _ ft) ft ,-•»■.( a, “ «) 

(14) 


05 ia*us^»a»: 


£(E“0=^>5 E< ft &> 2 + £[£<«.- «) 2 ] 

-2 E l Cp 2 ' fe)D^("r“) j 

= ^}:r 2 var(ft) + ( n — 1)var(«, ) - 2E [ V] ( -r,«, ) ] 

= A + 13 + C (15) 

= in - 2)o 2 

A = cr 2 

B = (n-Da 2 

C = -2E[2>^u 2 ] = - 2<r 2 

E(^]« 2 ) = (« - 2)ff 2 (16) 

%T%X: 



E(* 2 ) = E(^>]u 2 ) - c 2 (18) 

&MW d 2 MM-% e 2 t'X'liftitfio 


x % Jt m 0 « m : 


# if M * 


M5 




3 A .6 
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m 3A, 3A.2 ff*t»8£9i, 

(M/5, &*>&). + 

, R% it ® ftr_i5p:{£if S ft : 

ft - E*A', 

»ft: k, = (mm 3A.2) (19) 

.2_J ( X ) J>j * i 

ft MlU k, *M63 Yj WinRT-i^. 

%Z ft i+ft ft* ® K: 

ft* = S™^ (20) 

£(ft) = E^W 

= E tt '. (ft + ftX,) 

= ftE W < + ftE tt Vft (21) 

j^s ft* 36«,^a»* 

E w , = o (22) 

= 1 (23) 

(Hg.>m2iS: 


i05 


var (ft*) = var^u-.Y, 

- E^iVarY; [££: varY; = var« f = tr 2 ] 
= * 2 S w i [S: cov( Y f , Y ) = 0(« * 7 ) 


= * 2 E 
= * 2 E 
+ 2a 2 S 
= * 2 E 


■*, . ■*', 

tci; - - + 


. E*? E 




Wi - 


Xi 


Ex? 


+ < 7 ‘ 


EE 

(EE 2 


1SD; ~ 




x 


{ ' Ee E*? 


x. 


w { - 


E-? 


•Ex? 


(24) 


(*fi-^?) 

(24) + (ft”) W»SKI6ifiiiJB-J5iW4fc3i 










W( = 



(24) jSHfc*: 


var (p 2 ' ) 



(25) 


-'JftiliAWMi var ( &“ ) >var(j? 2 )„ iU*# 

IHIJI, BTW^W. /?, & /*, 


3 A .7 ^/Jx-fgfSiti«~SM± 


(fn«M)„ 

teMtf#+MERF*, aSttitaatMWA'hfftftWSEii-ttffi^ att£ 

® (large sample or asymptotic properties) c 'f&lifcPft 

-S1!fe (consistency), £ji&3 A 

fMTje&tf® 7 OLSfai+ffi /j 2 & 

,s 2 w—t-itisteifa, $ 2 &■& & w—-t-—sew 

tc jbbs AifiEiw, p 2 m±um, aBS=t^ 

ffi&ftfllBiBiiEgi /36«tfe, » *KJ8 

iintte-r*, kihm 


var(/? 2 ) “ 



a 2 /n 

^2x 2 /n 


3S& 


(26) 


iimvar(/ 3 2 ) =lim\ ^x^/n j = 0 

V V---V--’ 

72—^00 72 -^CO 

g«t»ffl5llfciT**: (l) (# 

^tfw—^aw^irww^)} (2) n# tf 2 /» 0 CT 2 j^-^^r 

PSl&SStiSfiftT#; mf*3S-CLRMS(jjg^8, x iSU^-MS—■ 'i'fi PEM iESfe, ffi 
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#3* X &M (8 Stttftm : a-it MM 




m I (Zx 1 ;) /n 1 V«= 0 , 

I:—JEStvJ ifc 09 Ip .*Mi, OLSttif R p z J&J*£ p z »- t-£ScftiifMe -*5 
iSfc*Bft, /*, -tts-'l— SSffiif-t, Hjjfc, SIS (J&/h) 

lfo'iM##*#Sfc^lSttj!lll, OLS#ii+»fi- 
&»« toiafili, WttCLRMtt «in*JKJLfl' 1 # 8 iT' 

tiHEfflPJ 00 Sft ft ., 


ms 3 

[ i ] *f */• •* m m # a ■- <>1. s ■<s ft s a r m an $ a & m mi & - m & w m w * 

}£)m (3.1.6) IB (3-1,7)- 

[2] 9= I- ffelT X ft--#*, ]>>? = >](X, - X) 2 = ^X* - 2^X,X t 

)]x ! = ^)x] -2X^Jx ; + = nX *Q » 2 - nX 2 ,»fnffi#©l 

'H* 7 ; ■= - «x\, 

ft 2 * [til- v »-ts, jt-ji [mah, 

^(x, - X) = 0],$*f 

^xiyi = )1j.( v, - v) 

= ^>iY f - y2*i 
- 2*<v f - Y^(X, X) 

= 2*.^ 

».• = ^](y, - y) = o 0 

[3] Russell Davidson end James G. MacKinnon, Estimation and Inference in Econo¬ 
metrics , Oxford University Press,, New York, 1993, p.3. 

L4] W-hflrgifc 

[5] ft*, *ff> ft tt»5ik6A, * 

6A.ififr>K, stt®*** |3, «t, ai*#**- sesu. 

[6] /?, ilZ>®&«?S4'aigB (#Slt*6A, J$6A.l J p’). 

[71 1821 <¥-*,$JOrlTfil, t- RMII5I2U5«SIN'S 

[8] S5 14 

[9] 3?T$,0j], SlilSi 3.3 Jlf/jic fi®*4| + , 

[10] 3 fcfl-&*il2.1?«r f lif## 

E. Malinvaud, Statistical Methods of Econometrics, Rand McNally, Chicago, 1996, 
p.75„ aW#*-*=8-3® 3.3 C 

[11] ilraiz, •fr:DiSX^2.4f0 2.5 4'W#:£[*f, ffilnfSlIStHHW X ffi „ 

[12] in*» x gffifllW. MiPttiT- Bj ifri 

W4, Tffi^fitfeSSitfIBMS'Jv“steffi H-filftft 0^$sRj$;£ o ®SBS«L3g<ft 

X t£{Z±j U; B rfrf, & 

m gm $ tf \t 4* s : *r &?s fti m ?&- m&H m = 

as ► 


*S i*** '*&;A ’ Cl * _4£ if #. 





;:i3; 


var{ X) — 


*> 2 

B - 1 


», (3?#*.A:/h)» 

[14] *‘»S5F*” (data mining), BpJttflrfinMBKHSffl — t 

ffiSZ, 

_ 15 ] Milton Friedman * Essays in Postti ?.y? Economtcs , U niversi iy of ('hieago Press, 
Chicago, 1953, p.14, 

[L6] Mark Blaug, The Methodology of Economical Or H<nv Econom ists Explain, 
2d ed. , Cambridge University Press, New York, 1992, p.92. 

[17] * 

MttH'iBi+jtWM, ULt fc*Wi •£.&#« MW*/]' (#fi) MAr-finT 

(»#»« A)„ 

[18] Sfl® (number of degrees of freedom) —Vfl1« # ^ I 1 M PJ IS (ft & W (=«) 

(§st±) ^di^KSIKi'tS,: &*]«■&, t JSM$(KM£’r®[ 
#j$a, rss ( 3.1.2) ft fa ft, 

aWjr'ttTt-faSS^ftfiuaRSSMM^Sfo Wltfc. RSSW, km. 2 Ifn' 

n -Msisaiintt. ttssii-a*, rss«*i n 3-taan* 0 

■f.T t fits, trafi- n - * -t- df,- -««8U$sur = (b 

L19] 0820 £ 

¥ ¥ ^ ft «J fft j& /Kfr^jr &• (iyuo), 

[ 20 ] x ^* « * * * jt ia r ii-4* «■ a w ot a ft« w - - jia , 

'"7IMWS Ao 

[21] o'Jiy-ffiiait /3 (ftff fill (ft -2ft). njr+i (ft -2ft) 

J’l > if 1 ft felt‘d BLUE, t=£.5L Henri Thcil, Introduction to Econometrics , 
Prenrice-Hall, Englewood Cliffs, N.J., 1978, pp.401 402. 

L 22. #K] Peter Kennedy. “Ballcntine: A Graphical Aid for Econometrics," . Aus¬ 
tralian Eatnomics Papers, vol.20, 1981, pp.414 -416, £ ¥ Ballentine * p| 6<J 
Ballan tine H W PI H#3R - 

[23] iff )j 

JSffijftT^SSiiajS.aiwaiBE^ ®hZ, *S = *#/flrtiS c 

[24] *#***», i5*i P , A, 

[25] y ‘dx iSjfKHS* It fate fgj^-Mri 4* 
-MJliftMxlyM, 

[26] « ^4>ie x&m r 2 

[27] rxtx FIH’ y ftJ»H!0 

IrWiW X-f]i>jIsl!El7C, 

[28] %B±, «. MR£&0%1 (inm&fnjfg) fiPTH 


► s? 


#■.?# ai*B0#s.. a-it mm 






e«r*.ifca^i&r okm) moi-sw* 

», mimt'rtM fts ft»rr 2 „ *E&*»tt0S«ffl«HS£T» ftfll*! 

Wi£$, a, S03E 

(BISblueM,) £.t, ftfcfclNIMM&i+M. flrW 

«. IslJfcliBft, 

itfcxtAftHeattiswiiiw. fSMSiii. ^Wa^nsswft m 

a 2 tfcSn. 4i3.2t, ScffliS.^m (3.7.2) ‘fftri+TSRF, 

55 'i'MMEW#*, W 

MPC*0.436 8ft*7#'h&ft (ICS?) $MPC%? 

Siit. /§,. jj a »i 2 j&ii»fli*it f sfen«iniisffi*'effiw«(.^ 
4i, apa(n#t**i»'eirji5»ic*(a«*iRo 


kt.mwvpftA ■ tt * & j/f * & m 



§4.1 Ui 


I os 


*«5dOLStttf-fi KfiWFigfr: *n#jgft 4 2°® 

HEW* 3A.2 

02 — »Y, (4.1.0 

k, = x f /S^i » x *H££1l=.MtftlKl, 0rW®ft1«*fMal 

e^wstw x, « (4.1.0 -a ms, ft£ y, w -i-att 

^3£, y f {SST- Y ; = /?i i ftX,+ «,, 

tti (4-1.1) 

ft= SMft + ftX f +« i ) (4.1.2) 

ST-*,-, pfcRWX.ffifiBUSW. flrlMftftM*,. («,®Jg>rMtll®fi) 
60—H&ttsSBu raitfc, /S 2 t&ft) 

0rtt««)5U ST*J OLStt^*««<i»-%»1RSlUXSKj{J.flL«[iis#.«v. 

xtT#t«,. am is «, 0rff««aM5tjas tflttiwf. 

®s-fj 

<^ 3 *> OLSft, ft fu <? 2 i£Mfi§ 

Sn*KfnWH«a*ftt.ftffitt, MOLSteBSAlWWT, 
MfeitRSti+ ft Or60—9), 5} -ft tf0W'J£MM. 

8M, «ff1»*a*4ZJB»»JII (ttsiiitt) ft, TOiiSjpIfflt'atJSffi. 
A«HJ»Wo m*#3E-«, W 

J.3B|3]^2 VJKaffltt, *ESfflfcX««A»|ni!aifi». 

MS3A, (f, 3A.2 ut, ft IN ft 
m, OLSlSitlft *Qft «£ «, ilHSIK'S «,-JElffifiLW. (Silt, 

{AST OLSftfttf U, WMMMffi 
MM. («ft,RSRF*S=»r PRF„ *J&—ftift 4n#ftfl®iS«je «, ft 

&i»i!S#0ffK Afn#nr®ii:«, is 

smMftitfti «,•»««*«, ftffJttftglTBrifmigJtjE&ttftlaie 
ftM (classical normal linear regression model, CNLHM) c 
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4$(fi: E( u ( ) = 0 (4.2.1) 

H£ :£[«,.- £(m,)] 2 -E(«?)-/ (4.2.2) 

t&-2? Jk cov( Uj, Uj) : 

El [ - E( u,-)]l uj - E( uj) ; i = E( UiUj) = 0 i¥-j (4.2.3) 

j&sfls Ji cJ £ ffi ?S * s 

arW.* 2 ) (4.2.4) 

J 09 #;.«** ~*tk “Jta-tffc”. ifri Nft* “jESfrfi”. 

*9fl^*-3go 

Ajjf#?ij» f ww^MEis^^Masift. *i*3rM9ti£ 
aSttaW'fMSfcafi, Hitt, (4.2.4) StiLMWX 

?1, *sn (4.2.4) '-¥#: 

a, ~NI[D(0,<r 2 ) (4.2.5) 

£ NID IEM34 s 

i. dn^ 2 .s wr^tai m, uiK&w&mm**m a$i mmvt# rt m 

mmmm) inNBttwwais#. KfnM&M&B&wMflr 

mSL*&&m mu. fd, 

IS® (central limit theorem, CLT) (39 T> .PtR} ^ A), SD ^'4f& 

**«*.§.# H 5** 18 W#IM, W&, SST'HKfl 

* «, «IF.&l!feffi£Si«7ai6£filU 

WISaSM, ‘Efll»,ft#MftlHgiE;Si*MJKi. [z: 

3 . Mt Aff>rrw, iEi£&$$atteffira 

•£SS5*pg:IEi&^*6(l 0 Hitt, *EIE£M)£T, OLStti+fiWM^M 
ammtifea. oLswtffi pi « p 2 jg «. wsiM-a», @itt, 

JWJJS, fn&t&JSiT.&tfffiW. «ffiWfiMM 

4.iF.S#-*rfi—'Nfc «»#(», <K3MM) to#- 

iio *•; , e*Aif]^f»»i, B&iit 

* zimi’-?- i*,iT- iti’fl 






Gift, # 

5. Jftg, , tfcSPttjRfiS^^f 

100&SOM4, '£ 3> M a + « M #dl 

F** 2 <*#) 3fe*t0!J3 

*aawai+s» 0 awa A+itfer *, f w x 2 «*ft* watm®. 

ipaffiffl4T0fJSL. inaw+sa^si-tawe*. 

<i£o 

-*J.S-#r : KS^«fn “JfcJtaT" lEjfcttM, j»ftfrJ«lt'fri&Sfc-«# 
jltfiJ; Jlfcft, 

»,. ^iu^flinBiisrifewaia, snwittesttgg, «s#*<nasij& / h 

®£Jf-*S $ 9 


4.3 ElEjStelSJgT OLStti+flftltfeJt 


(4.2.5) +«J «,. fcJEjSJMJfKMKJfcT, OLStfifMMTtfcitft 

®; wa a 

1. 't'iilMiJLiffitfJc 

2 . ■zmzgk/hxtiio rni^mmi, n**/i'***«» 

(minimum-variance unbiased) “£# ijiti IllllWSS: ({£&) tti+M (efficient es- 

limaiors) : 


3. -Sttc MHi£, (Sit 

warn, 

4. /?, *jE*ft«Ki, 

E(/j,) — J3, (4.3.1) 


ft 


var 




4 = 


2^ 

n^x 


= (3.3.3) (4.3.2) 




/*,-*(&. 4.) 

«Js, 


U 


Z (standard normal distribution) , BP ^tB){2iffli£. 

<ii2r£ ( = 1) WiEiS^/fi, l&nft-. 


Z~N{ 0, 1) 
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*■ -» m &&jf-&fti±K>mmM 




m 4 .) ft 



@B4-i $ t na fa ffynm&iB 

s. fa («,.«&#■ g«) * 

%M: E(fa) = fa (4.3.4) 

var(ft): A = = (3.3.1) (4.3.5) 

= 2_r r 7 

fa~N(fa,ai) 

Mfd, inffi (4.3.3) 8M£, 

Z = hzll (4.3.6) 

®4, 

-tummum lESsa-^ 

Bi 4.1 ***T 02 W$M«JU5I®® 3 

lie 6. (h- 2) <» 2 /<r 2 &M n-2-t-tfeSt^ x 2 ^ 5 %£'£ ft—'f'.lS. 

ffl. r31 4nsmfc* 5 «#*•?]&) * 2 *pxJA 

*» A,) 

7. ((3,. ft) SijMfefj 2 . 

8 .ft fn ft ft if If n f, SiifefiSl'ftSt.imttfiitt, «ffk 

'bJrm, (Rao>, fttttaf a«. 

af*£g*-J¥, S«r»riUia*/h- 

(BUE)o Am+ + , 

&m-. sswfcMsi, ft(iF.s), ftd 

&m& ^ 2 (%- a 2 ^w)wiw#^o a 

94 fc». .-.- .— 

w tkm&V • -it *&. SF # M flfl 







(mm) wift, 

JWflSffiW. Sn^fSM «,. * 2 M Y, 

Ritmwrmforx'j-j■. 

E( Y i ) = p l +0 2 x i (4.3.7) 

var( Y ; ) = a 2 (4.3.8) 

Yj~ ;V(/?, + /? 2 X,-,<; 2 ) (4.3.9) 


4.4 m±mm 


WOLSffitb, -«*tf£«EaW3!ifcttWjiStt-ttj&-ft £**<&*( 
(maximum likelihood, ML) j£ 0 ‘I’itife* 

RSfclit: SPfllfiM. »., MlEi&MftS (fiMft9aiae.it 
ifcSmO, fUla|@X%i w MLfflitMtUOLSttit*SfflKW. 

(-M) merits (ifit) iniiBW®, m a 2 m MLfflit** 
2«? / »»&ft-+'*r468l8«i*1‘fi, m 3 2 ttOLSttif# >j2«V(» -2) 
jS i JS9t(Sft9o tbS <? z WSM#-teif8, n i, M# 

Hilt ft, <J 2 ftt MLffiitfiftftfffi (BPIS H MPBi^M) Mfgtfj* 
SS^IhMT a.. 69.iE&MM, 

± BS- %. & iW yf ® M ®g it "£, 


4.5 


2 . Aug i ia [suiim 

u, CLRMMMtm «. W «*£•;<& ft ttfafejj?* 

Ifn-RS* «, W^fi^iaA^rS*-'h*RW#«. 

4. JEStfefi£|fc*h f jftJK-iift hT* 

temmw, 

5. An±:iES-t4fgM, ols Tima (16 

«E»l4$WOLSttfHa**JSEiS^^W, 

( = <t 2 ) i5 x 2 #^tg^„ 


# 4 * s. * it & at ■& m 0 « st 
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6. m i s *# 1 # 8 

7 . jptft*/M( ml) m, man, xrrttJB 
«< HR&jKStfN?. 

8. ftTEvSH-fiSl F, Mi.ttttfifn OLStfrttM52 

SIHM. fifi, «, tt^iiMOLSfn ML «>MSif-#J¥ft;£®J. MM, ft 

t 1 , S(^FK'i Hfiig T— a i 

9. Rift, a#«:MLjs*>:#^A-tto MLta-ftEAraMM. ts 
&, '£"UVifflT#® *M0IB mM , ftM'ltMF, 

ni.So 14$, 

m 10. ft*#** + , *Mfj:£*±/fjM.EOLSS-, (a) 

XtT Ml. #%, OLS Sr mffl; (b) /S, ft ft M MLttit tft OLSflfitfl JH 
rtpjffr (*f^J£lsIfHllJEilljlt)5 (c) tf *WOLS?fl 

Mi'. «itiiiaitf a^^bi r ml 


Pft^: 4 A 

4A.I 3R^fi0Sa^MWS^:ftt^1fii+ 


(HJgftSMttSl V. - (9| + ftX,. + «,. 'P. y, JSIF.& .* 

Ka^ft+ftX,, (4.3.9).: Miff. 

m?TM. Y , , Y 2 , -. Y„ ;«(e@«C*n7^*: 

/(y,,y 2 ,-,yjft * 

rfiTit Y tta&ai'tt. jlfcRa*E*««fi*"r^.*f » 'h^aftWapSafift^Ws 
/( Vi. v , 2 ,-,yjft + ftx,.,ir s ) 

= /<Y,lft i ftJfi.« 2 )/<y2lA + &x i .«T a )-/(y,lft + ftx ft ff 2 )(i) 




/( Y,.)- 


1 j i(Y,-ft-ftX,) 2 

;=— exp - -z -, -- 

a -/2n l 2 <j 


(2) 


(ftiexpfcEl It 'PW*&iCfcWffi«Me.) 

& (2) {X. A (1) Y, f#: 


9< *«»#'£***.' • if-* a is **'«(' 




(3) 


/(Y,.y a ,-. v.ljs. + Ax,.* 2 ) 


J^cxpj - i v; 

*( . /T^. >» I o 


< Yr - /?! - 


2 1 
- 1. 


0“\>J LX)“ t. 2 

£ y ls y 2 , ■■*. y, f M/3,, & » * 2 M* (3) 

(likelihood function) , E^LFCjQ,, & * tf 2 ) 


15 


LF( 


2 \ _ 


-- • --ex 

o"( V 20” 


-i-' IM '.. [4 > 

2 ° : 


**«»;*. M&MX, 

* y, mt, Gi&m&m® ( 4 ) &^n&» 

w— y MBy¥-ttiSjjis 3 *t*»*>, $ (4) a*]SjniTM*t»j& 

(ft: 111 = log, 6*s*m„) 

la LF - - »ln* - fln(2*) - | ^ Ml) 2 . 

L Z a 

n . 2 n, ,, , 1 «o ( Y,- _ /3, _ ft A', ) 2 

- -yln<j - 7 . ln(2Q ~ y > , -^-(5) 


# (5) Xtft, y 2 ft 

lf = -7Z(^-l?,-M-)(-i) (6) 

<21 ^= -J2 2 (Y,-/?,-/3 2 X,)(-X,) (7) 

( 8 ) 

4 2 , ffi» t3] : 

T2 2 (Yf-^|-Mf) = 0 (9) 

75 S ( n --^|-^X,)X,=0 (10) 

o 

~^ + i^ (v '-*-^ x ' )2=0 (11) 

ns ».ment, Ttrs w ft (io> 

S i'. = « + (12) 

= $1 + p2^_jX~ (13) 


sim (3.1.4) ft (3.i.5) SiiifeWiF.Si^re. rtutBj 

a. (3.1.6) ft (3.1.7) l&ifiWOLSffitf* & ()%T 

***». ttfc/9^*A. —$#ifc> gftilsjfft, ii+SMtoaflUMM* 

m, fttt—Tm&m® ( 5 ). **w, mt, ( 5 ) 
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m 0 . 1 . 2 ) mm, u: 

JtJ8b/hr*ttjglf**W-A-fto 

m ML ( = OLS) fe-ii'iWA (11) ffAn&llfiHb, ft*#31 ff 2 W ML ffii+ 

Sft: 

s 2 = ^S(v, - p, - /3 2 X ; ) 2 
- V, - /3, - &X,) 2 

= (14) 

M (14) MM, ML ft- its OLS i+ It <? 2 = ['!/(» - 

2)l2“7. 3A$ 3A.5 l^tetiiFfS s 2 

Hit. ^MMLffivl-ifildiWc FjErftfi^j«ftjg» 0 

xt (14) wasttfii#: 


£(<? 2 ) - —.£(][>;) 


- <^)* 2 


— <7 2 


*<]Jltt;f:3ASS3A.5l?Ift*':e (16) 

(15) 


a 2 ), <a&S 

SJ, RS*#*;M' «. (15) + W$S — 

Hilfc* 2 fi#riE (gp£«f&#* + ) &#Jinm E(^ 2 ) = * 2 , LI 

jir B-w t S«ria-^i£Bj. ^■ffe^“gff4ttit* 0 t4 'gp^ R ^RUJifcltt. a 2 

4 A. 2 EPfiM3EaiWa*^«ifti+ 


|5l3Jfc| 3.2 «P?1!0 (3.7.2), iSMM®: 55 
A3tmttT|aI0 o lil^IESSttflgST. ®S9*8tt OLS « MLflfttft# 
!*J, fTfiy.Scfill#®! /§,-94.208 7 f)J ^2 = /3 2 =0.438 6 C o 2 

W OLS -teit M% 'a 2 -4 469.691 3, jfi ML ffiif M <? = 4 407.156 3*P/hT 
OLSfAiffto MLfiHtM£'b#*«TMTMfii5h 

8P'£MffiT&#KXM2s * 2 ., 

#51)MfSA-308.162 5„ mmw LF MU Aft, RM%L - 30S. 162 5M&Xfr 

»bp m« sft mmu mm m n wsi w„ 
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4.1 hto, {!&;>« 

ritSLo &&&, mm, jmsw^fiip 

MTISWit 

y,*n y 2 WK-s-MMauc (X*M*iE*ttM 

ISSSSO *i£ 
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/(Y,,y 2 ) 


2 atF[tj2 •/ l ~ p 2 


exp 


X ! 


!/Vrft 


2(1 -p 1 ) L 





(y, -/*,)( y, ltl ) t 

CJ,Cf 2 


Yz-^2 

r <r j 



*4> = Y, 

i‘2~ Y 2 &m& 

°\ = yi 
<»z = y 2 

/J— Y, Y 2 2 |fl «!**** 

4.2 HEmMiimUm (9). 

do) fo (id mnmtb p„ & w ^mjmm 

4.3 SSt<l-$'M X BSiAfaJS^-W (exponential distribution). $0't'# SOTM 

mm'&mmwi-. 


f(x) = a/e)e x/0 x >o 

-0 Sx®8{*® 


Kt 0>o fijtfcfl-tf M#« 0 «ffl ML ffiuEUa $ 65 ML -f&i+M 

e = Xx i /no (SIS^^SXAo -##i£) ■^t4 1 n 

*U lilMM 6 fi<j x. 


imm&m) 

(U -Sft, ft fn <r J Ouifiijg y, *Sii. ij (4) ft&Kfrftl4s MISSIS 
—#*£-)&» 9J Y ; ««L$, 

[2] HXtSfciSIfc £•#-)$£§$:, ft In LFfn LFffi|g--A l A±jiPJS*o 

[3] ffifjffl- (JSESC#) MLMi; ffl' ^/T-OLSffiil Mo 

£(»*), W*tT~af±, fUi]*' 

i£8£#MtS n ^PSifXn-fd 2 , W^l-bltiKo a®, 
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ffSJftWttiS* 

[a»i 

[1 J Sheldon M.Koss, Introduction to Probability and Statistics for Engineers and 
Scientists , 2d ed, Ha.rcourt Academic Press, New York, 2000, pp.193- 194^ Wife SI 
&4j feM&* .Wi M. G. Kendall and 

A-Stuart, TAc Advanced Theory of Statistics , Charles Griffin <&. Co., London, I960, 
vol.l, pp.248 -249<, 

[ 2 j Ha ra 1 d C ra m er, iVfa /A* waf zVai Methods a f Sta t ist ics , Princeton U ni vers 1 1 y 
Press, Princeton, N.J., 1946, Chap.17, 

[3. ^J5n, Robert V, Hogg and Allen T.Craig t /«£rtx/urfzo« £o MafAemaJi- 

cal Statistics * 2d ed, Macmillan, New York, 1965, p.144. 

_4j C.R.Rao, Linear Statistical Inference and Its Applications , John Wiley & 
Sons, New York, 1965, p. 258. 
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u9 

nw>4 teM--^ffia«ti«cttiftigft&Tf-^»w^:t»^s* ft 

ThateifewasjHHja: £ftii-^EiWiK £mii*iM4'3Hii^*s ols*ii 

*l« 1\ #«IJfc%*K{S|ft 
it, ftjgEttifcffiiStft&ttHH' JS#ffi-^-%-K(b1ftttfl*«f^3RWN 

Ho 


§5.1 


#. i&1® in fit & -V. ftft E IB] is ft Sfe&it M & ft tUt ^ BZ m , 3$ffl Ml$ 

P»5fe Aaft^fl6^*-nsEH--ifeW* 

m%®, —SS*«j&:SnM, ft 

*i3Mnaii***. s# {ft) litas ft 

# 5 * .*?*#SjS.- E,'-7 tin^MiSeiek ^ I<)1 




5.2 [x|BH£i+ : — 


mo 


3^tWA*iH»—iBcA-« 0 (3.6.2) 

ft wit-d^j0.509 1, mpc ft w~ 

[tf.: #■ 

-ditfam^ig^PT-dd. tFjjEif-^'i', •• •'t'tifm# wnTK-ttria'SWfc 
*«*«*u. Wilt, W1^5££fsf&—'HR fetHS. 

WJa-'hKfaJo tfctfi&. 

f-M, JSStJgEfilflrtl-Wffl 

Missfli. ®£#fn»*nii*E*, it ft a, p 2 n$ 2 m& “ar. 
*»Ti*-tB«, 3mtt#W'ME« 8W a, A fft-T-O-^ 1 2fSi, W§SI1E 
N (random interval) (ft-tf, ft, + <0 12 H - ft 1 - 04 

Pr(ft - <S<ft</? 2 + d) = 1 - a ( 5 . 2 . 1 ) 

S W —1 V K |b] > &0 Ift tf tE M iS , $( i2l PJ B (6 EL fBl ( confidence interval) ; 
1 - a |£3t{ii ^S§ (confidence coefficient) ; fit a (0< «< 1 ) (ft) tR 

¥ (level of significance) 0 ' 21 W.is E I’fl M D> Sfa PS (confidence limits) , til 
ffcllSfl-d (critical values) „ ft - 8 ^jSIS T PS . IS ft +• 8 ft * is ± PR., Jiffi 

JgiU, £&»*. «fiii- fl aws#SS/Tx. #9 fen, ?? a — 0.05, 

ft 5 % fa 95 %s<j®ji;, 

ftg (5.2.1) aBJ3, »,6fiitM*t!®, EfBJftM-fi* 

MKls], l- 

a, a - 0.05 §J<; 5 % , #!$£. (5.2.1) j£ *$» #J dffltH) K 

ft 0.95 Sc 95%, r-'hJt* A 

^lASMSIIS., 

1 . urn ( 5 . 2 . 1 ) ft #Aas»Rrtw«^it 1 - m>j ft 

s«*». MStEEMA, 

(5.2.1) ®ffl2ft$0fflS^69'^rte^jgdlit£W —'MXliJiii-fV ft 

6 <j»ft 1 - a, 

2. (5.2.1) <t»WKfc!£-'MBMlE(6l} 't!W, - -^ # ft r£ M £ — ft # ft, 
Bft'ti&g® ftJfctti&W. ffift littWc (ft ft ft?) 

3. K^afsKfpISBSRW, *t j e*tfKHR4i*a8aM l feiSW«Jit±., 

*8JlrALa*WiftWait±Jiniil@.8, (5.2.1) £& s jin* 

« (5.2.0 SP#, # 1 - Q 
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isS #f=W * rft * & & # jfr « 




*. as4s.. 100% (l - a) 

4. *uft KW2 t>w»sij«, km ( 5 . 2 .D m,jkmwi 

Wo fiS, K 

w (5.2.1) ii *J 8 in * b % ft E 

(5.2.1) H|5#e<j*i£ ; tfcits, t»£TWB£KB(4t** 

A«IWfii-» t 4&Wffi8dT, /9 z s!i#«Aa^ffl;UKMrta-SN*fcK 

feJ^K I £ 0 . £#, *BfnMA*ffi#-'ftA 0 !l : F;fc 

m. 4U*»(n^f#M95%SHBK|BIJa (0.426 8</3 2 <0.591 4). SnlWi^ff] 
lltfctfc^SHW (5.3.9) 115#, & 18 «E 

95 % o l 

iS#ft£if3EM? M. hr&iWitifc, ft ft ft it £18*1 

#^#S^# : fcafcn, SEBTliUSitsiul^ (5.2.1) a$#WSfsElBa)SM 0 

miismm, «< »jEi6ttfi«T, oLsteit*^ fu 

lOLSfiitt4 ! l^ z 2 ^M^c a###, ft 


5.3 0113^15/3, fp jS 2 ftSfiEffl 


/*, ^SISEl'a] 


J3>2 


S4f4.3T5e^|, 4«, WJEsSttfit&T, OLSttif-ffi 

adiiF.&jHfrw, silt, a p 2 %m. 


7 =kzh 
*(&) 

( $2 ~ fe ) V^2j - r z 

£7 


(5.3.1) 


(4.3.6) tSflMS), aS-t-teMiE&'jgflL Hjtfc, 4n#Jt*W 

.fcttAa* 2 tlft, ScBtiJffliH&ft-M ft fts«4stt*a» )§ <j 2 ti ® B*, 

ui /< AfcilH, ff 2 —tllttg, 

tlSlWa«, ft if 68% } ft ^±2a £MftWlRftr!? 95% i -& /* ± 3u 
^MWlBflRftA- 99.7% r , 

ftj&atflffl 

(5.3.1) a-BT^*: 


= /^2 = ft if it - # Ifc 

se(/3 2 ) ft 


►iitf 


*5* ^ i a fitei+sm &&& 




(5.3.2) 


12.i 


= (& - 

tf 

ft^set/^) (estimated standard error) 0 VX 

vf.m (SLPft S 5A, #5A.lHr). amW^fti!«SftS*n-2Wr 
[tt* (5.3.1) ig (5.3.2) £|S|«K»| = ] Hilt. «ffl*ffljE5£a- 

ft. MJiRffl t ftft&&$Lp 2 WBflnsm, inarm*: 

PK-/.^<r</. /2 ) = l- a (5.3.3) 

Jttttf StSI^f 5^ 1>H» t IKKftiii (5.3.2) 

«/2»a*flE* «-2 ft t 

& a/2 ©.»*¥■ ilftllfi# (critical) {fi„ # (5.3.2) ftA (5.3.3) f§ : 

Pr [ “ = 1 ~ a (5.3.4) 

fiftrga (5.3.4) »I«: 


p r[^2- «./2se(^X^2</52 + «./29e(^ 2 )3 = 1-a (5.3.5) 

//e (5.3.5) >M00(l-«)%««Kfi|, BJMfSIJSlfeffi'e 

ft ft 100(l-a)%»ttKF!: 

$2±t.ase(,$ 2 ) (5.3.6) 

flffl (4.3.1) ftl (4.3.2). ftftlJfcJta, 


Pr[/5, - ^/jSeCAX^^^ + t./2»e(/},)3 = 1-a (5.3.7) 

Ml 

/»i ft 100(1 -a)%*ttK« : 

^i±*./2*e(/5,> (5.3.8) 

v±#.. * (5.3.6) (5.3.8) ^mft»ttEf-T^r-t*#A: 

a, a^Kisja®. ttVawftsJt’aa*. xt^ftMftxita 

Sift. 

£35 3$* (3.6 nr), a 
A-0.509 1. se(^ 2 ) = 0.035 7#fig*gE=8„ u =5%, tflafc 

&*95%amsft. m t i***swiiffi»ffi/. /2 = f 0 . 1BS = 

2• 306o S#*fi*®{iLftA (5.3.5), BPnTffi£ ft ft 95%*^K|BJ;fc: 


104 ► 


«esm***M • itm&****a 














(5-3.9) 


0.426 8< ft <0.591 4 
$#, Sc$ (5.3.6) WJBsSffl'E'^fcs 
0.509 1 ±2.306(0.035 7) 

BP: 

0.509 1 ±0.082 3 (5.3.10) 

%m%95%, kk&&m, «{« 

m =f (0.426 8, 0.591 4) 100-tEffilt*, 95 + ffj ft fit, 

Mai*, JfflffiiilflMS'ttM, S / N¥Jg«EM95%W* 

M-frffJtSWft, H*&^K|filGSH&il5*MW«l«7, Wts, ft 

S4.&A&4 1 , Si*, i* + &j£M0£E|BIte-ftiFJti9:» 

ft i St® o ;i 


0i MS It IE i'b] 


fefiP. (5.3.7), M&JHI*, &?8»—44A-ffil'f, ftM95%*» 

KPUfe: 

9.664 3<ft<39.244 8 (5.3.11) 

*#J*f3 (5.3.8), jJtlHfcfi: 

24.454 5 ±2.306(6.413 8) 

BP: 

24.454 5±14.790 2 (5.3.12) 

EM. jfl j* ® g §g *, 

(5.3.11) EftfiMOO ^ElM#95'h$-&-3-S'A : ift ft; ffi&'Mf 5* W0&E 
p x i as Oo 


Pi W P 2 M3££-fi1t!Eis£ 


ft w ft tea ft w ft iww 

SM-#*®*®** (i-«) ttlT ft, 95%„ 


.«5* St 






§5.4 a 2 WSteEjBJ 


SH*#4$*4.3 tT'ffrt&HlW, $tt: 

X 2 = (n-2) ^ (5.4.1) 

o 

125 JSffiifl*** »-2« x 2 #*i u ls z 2 a-**ii;fc „ 2 MCftKN: 

Pf (xf a/2<Z 2 <X 2 ./2) = l-“ (5.4.2) 

x 2 (a* (5.4.D &&, i® ZI-./JW zi/a**s 

j: ! RMt§i!iS^ n -26<i«t^| (te# x 2 {i), x 2 

loo U/2)%MJg|pE8(, ipffl5.i0r^ o 


Ax 2 ) 



^ (5.4.1) 6<J Z 2 ftA (5.4.2), 


p r[ ( ” " 2 > *- <* 2 «" ~ 2) ;/.1 l-o (5.4.3) 

L A«/2 Xl a/2 J 

o 2 w ioo (i -«)%BfgrKisj 0 

****** *&THW0!l? o A$ 3 $ 3.6 <r 2 = 42.159 lft 

@ F*lJt = 8 0 (ins® O % 5% , H'JXJT g tbff % 8 ftfj x 2 2« £ Hi T ?|J I|& # ffi: 
Zo.025 = 17.534 6 ft xl.975 = 2.179 7 0 % 2 (Sgill7.534 

^2.5%; &&2.179 7 W«*fi97.5% 0 HUt. & «IS £ 1*0 M K M ft J* x 2 
W-^95%R^K|SI, ftnffl 5.1 (&* 

226 (5.4.3), a 2 M 95%BfsE|B];*/: 
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**/*&**», - if m& i* * * m 








(5.4.4) 


19.234 54.733 6 

in*fH]®&7 s 2 ft 95%ttfH <*) pa, jt&fltjfc 
* 2 , sp^jufc®#, mm^ 95%e?m#feiE 


5.5 fliSItlt: 


IG » Wife 7 A W E ft ffi tf ft ft a c 3& £ «fn % £ IK & & & ft ft 

Ac 

jfcpr^esngttJte^? u mw (compatible)'—aw® *4 

¥Mik", ftFiUHl’J^fS^e (it SO J9r/S#;Wfl8ift„ ®lta, 

3.2itt#*#PJMiJ{6 $2 = 0 .509 l l fy-im? fin 

fflDEif i£ +]*#»«« 1^*81® « (nail hypothesis) 

[ffltfftS (maintained hypothe¬ 
sis)], >t-mn^ cai- 

temative hypothesis) , ttStl, H, =S*R3t^ (ft ft 7^7 1= Mm. 

Hjj ft = 1.5 s-'MSf.i&fgK, ia 

H,s A^1.5 M-'b»-£®ia c 

(test of significance) c fSfftSEit ( @E i+ fi s£ 

**adtflfediw*f 0 04*0, /? 2 ^w, 

KiijfS^T ft; &:&*£& ( 4 . 3 . 4 ) »rti« ssfiM ft = i mr, sHfiEs 

& *t a •t- in & # b w # » £- gp *s {g & m h ®f „ * t; 4> &f a m w & it fg 

is? s£* 2 ^ + 

TBDWT?iti£o 


Ms* x **£))*, is/smut j? matte & 


kJ07 






§5.6 


W&lslii|ffi#—feA-flU SffJ»ia, BfH 

tHKrjan»ffi»ffii6l & S 0.509 u flg&fSfn&ifc: 

H 0 : ft = 0.3 
H,: 0 2 ^O.3 

MPCS0.3, B4S't #.«T MPC AiFi^/j'T 0.3 o 
ii5^a«ttseife-t3i^«a; %wt>m&.k 

mtiHMtt (two-sided hypothesis)„ &#«©«#.£ «{«, HT # fi I& 

m o 

J9f5HL#JW 0 2 H 0 ffl#? ATK^iltM, **& 3! ffl SIS' & N 

(5.3.9) 0 aflftJI, # (0.426 8, 0,5914) & 

KfBl#*r95%W«$^frJt£»fto Rlifc, (BPKfiW#) MXT, 

atWKfii-) (fc# ft) 95% Kj S(b Sftlft m » Affi 02 *A3t-*»-'NE 
Hs£#PS, Hilt, ttSffi 

bussw 02 lASt loo (i-a)%smEi8j, arjsic>pffiaa«nsa:; jra 

5.2 + , an^amsrtir 

a--KiuffiBa 0 

I "ftIDS: H 0 T,*AJtKW ! 
i M 02 ffi# 100(1 - a)% nj ; 
j fStt= Wifi),# 02 X M $ \ 

\ H„o 

se(0 2 ) 0 + / o/2 se( 02 ) 

IB 5.2 0 2 tfj—t LOO (1-«}%S<gEfil 

i^iesasi'j : 0 2 60 ioo (i - a)%*©et(Bi 0 . 5us 0 , ftig® 

% Ho» 

mam, *#mwA»flif3iia, h„:0 2 = o.3„ 

LOS i + * & at*■';**. 
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(5.3.9) &*W95%a#?tXlW±*h WjfcaflteW 95%WBfjlfffiJES& MFC 

WKft£0.3A9fe«:, BHgdtWftfcftXft'l, —^SI0.509 IW 

MFC(S., *£tiiR*r 5%&m#, 

Wo 8.2., IE* **««!#, 

165. 

“9Eit±^SfflI” -isle ^flfefflieiftdl 

(sp«) s-'M'*, iiflf*i%, iHffijg 

5.8 + , «C|Xt P «#•»#&£, iLW^-#S 

-^i+_tWM, &&;§ “M3fW", “»i*ffiS3FM\ M 

fft”. 




tb*u. *«<nw*«— w.Am=r&, «o »]•«•& s : 

H 0 : ft<0,3aH,i /? 2 >0.3 

^fisaraifeajtisrwagstfiipT^jaift^iHWria* 1 ?o.3. 

(5.3.5) #ifj, M'A*fiitt^*a» L ifiilTiSiEpm+ 


5.7 {£&£&: 


(R-A.Fish.er) |»&AAM (Neyman) ft & # j& £ fft §f $E 
£ii 3 R W M ^ 14 $& !£ 3 r (test-of-significance approach) c r 9 ) flS}Sitki&, if 

m*i&#*£*. &?m& 

(ft^feit*) St 

, = 4z& 

se(ft) 




►J0? 




(5.3.2) 


ISO 
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(ft - 

a 

n -2 n t p 2 wsftsa®, m 

(5.3.2) m t ffic rajttai- / 

t nit;, ttRH«[tijjpTW*firKM 



_, < £izlL <f 

'*^se(ft) 


= l-o 


(5.7.1) 


Jt4> ft' A& HoTWft fit, M - < o/2 ftI «„/2^5|eS t 
M^ftTft n-2l'g E tl$6<j/M(/ Mi JMI) [##(5.3.4)]. * 
M Do 

# (5.7.1) iff: 


Pr[ft* -*./ 2 se(ftXft^ft* + <□/ 2 se(ft)]=l- 0 (5.7.2) 

ft = ft* ■*, /J 2 W1IE*l-«#AK«fWKfiIo 
&s§ir&, (5.7.2) ioo(i-«)%ntmKraDintt (di«Hgaw) 

ssa, MMEiqu^M (-+*£*) EM^f# (H 0 «) 
ttffigrift. ■(UPS, epftfil e ferniaS.fi, xmmfcittffik. 

(5.3.5) ft (5.7.2) ttMttfittttlfettCtirEH&ftmff 

saraEisig**, amHjiA-'M&i*** 
*fe**r**m*»Mft tt-'hEHajKifij, IffilfttTOit, ft 
frifg® ft ft 

(M) £Ffi£rto 

ihftfnS^0fljm??-iftA-^ u ftfn»it ft = 0.509 1, se(ft) = 

0.035 7fta*S=8 o «JR« = 5%, W'J f o/2 = 2.306, H 0 : ft = ft* = 

0.3 ft H, s ft# 0.3. (5.7.2) BP^ : 


Pr(0.217 7<ft<0.382 3) =0.95 (5.7.3) 1,0] 

*na5.30r^ o ft &&!(£## + , &«?&*£ ft =0.3 fcj&ttl 

IlSo 

(5.7.2), jffjnlfic (5.7.1) ft} 0<j XX 

t (fi, 4Rjg# , E*#ftw-t ‘t xt 


t = 




0.035 7 w.' .-r/ 

fiPS-ttitW ft (=ft) 3rT(g&Mft, (5.7.4) 

B8#tei+&<j ft (Kjffi&fg&M ft (g, 1 1 1 (RP t ftiftsHt; 


= 5.86 


t& flfi, 




no ► 







iEnlft) Hilt, 

'&%-> i i**£-W**M‘; ft&*&ii'h; 8ffl 

MW-TMfkD Wil, xt^wgil, *#fiJMIH«*, 

KM^SM'o tttoi£, M 20^ §&**&, $fJ—I' 1.725 jiKSl^M I Hit 
M«*fi0.10i£l0%. »H-^3.552M*Wltl 

ftM«t¥{X£ 0.002 s£ 0.2% <, 


/<&) 



00 5.3 «<Hft^ = 0.3T^M95«b*flllEfB] 

m 



00 5.4 t ( 8 tSSS) W 95 %*ftEfa] 

/ a-*. t &* ffla*i4 

*w. aw«injgfflj#«usiao anm-^sE 

aa&i+i*®*#), sain mm?* t &a.m 

w. 


*S* X*MEnB: 


kill 







IS2 
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fflW H, &— ft^O.3 ft ^#*+0.3, 

o.3o {us, mtt£ffirti£&n^ft{r]. mpcbubkh:o. 3*, £#, ®fn 

St€: H 0 : /3 2 <0.3fUH t : ft>0.3= H, ffi'ESl 

*#«Mc ^TMlItM, ftfflflfflJfcB (£JS8P) *&&, JWffl5.5 0f 

7Ko (##%:$ 5.6lfWi^ife.) 

\m< AuBBS.SSf*. %.H& 

St# Jfclfttt© # A ft mi tfy % |5p£ fto (a- £ tt it ife E3R 5 .»-p „) 


M) 



®s .5 





* 5.1 


a*tt fefes^ffllj 


{gi£l£S) 




H o: 


Hi: XtSE.fR® 


gfeSMJillJ : 

H 0 Jll^ 


• <V- *.«***•■*« 


ft = ft 


ft^ft 


d, 






(i'S 



t> t a , d f 

£d 

p2>& 

&<&* 

* < " *« » di 


ft* i& ft 
* US t 

1 . O aga/2S¥*^ h.Mlffi^ ( flu 

d/: tiftlffi, (n -2), *t=$S«?E* (n-3), ffiltttgft, 

WSJtififflTft WfBK^SSi, 


*&I5£ er 2 r 


#iHT$ 


Z z = (n - 2) 8 — (5.4.1) 

a 

HUtfiafgUj, a n - 2 ftfj z 2 ft?U c 2f' : ff)MniftA3?#J 

¥, <* 2 = 42.159 1#J. a &m =80 taflMSit: H 0 : o - 2 = 85 W!3 H, : <r 2 ^85, 
if® (5.4.1) «&m Ho ftffl&IttJRffittA (5.4.1) 

EM.'Hft ff 0 T * 2 = 3.97 e a - 5% , z 2 ftj WI'-MUM 

2.179 7® 17.534 6 „ £j -pi+ »iB*W Z 2 $ &i£«^ ft fR£ IQ, 

&mm », mutm cjslhs.Do * 2 s* 



. 

. 


^5.2 

x 2 


H n ; 

H, : 

«33£ ; f£*6 



W„ iiP* 


« 2 >Oo 

df(^ 2 ) 2 

?■■■"> Xo.df 

= tfo 

o 2 < °n 

df(« 2 ) . , 

2 ^ X<1 - .il.df 

0<l 

o 2 = og 


dKtf 2 )^ 7 

2 Xa/2,<lf 



^ X<1 - o/2),df 


i±: o-o&-fC®#UgSTM-? 2 tfi e fifn -?!]'f x 2 MSS •4'Tl^lSSS4c i l i . ifii*~i'T# 
ISgrtiSc. &m fr£. *l«3ESNiH(g«!. grt&jt) („-2), )ff-:«fiHlp 

«W.&*&» (n-3)„ -Rift* Iff „ 


-* 5 * .£ # to']* ; 


► m 









<&i zm-t: 


8 


m Slim§', tfcini&t tt»ft9SfiK±, SnSIWlik£ “46«" i®MI 
&, ft*#*®*. a{ni£S^«di*}M4£'t-; 

AttUK®a*»rafi*tto 3MhA7 * T la!»lit raj a. itftflJIal@]Jg»—(R 
A - m , # M H 0 s ft ( MPC) =0.50. a 2* MFC ftj ft i|- £ jfe ft = 
0.509 1, #tise(ft) =0.035 7,=8f&, MdUt, (0.509 1 - 

0.5G)/0.035 7 = <).25,)*£«=5%M7j<^Pjltfc, ttfim “® 
$” H 03 JhlttWISSH,! ft = 0.48, JatflS (0.509 1 - 

0.48)/0.035 7=0.82, if W. rf*. Wift “S6S” Jifc 

/i«c ra.a«tiiB8s#-t •‘Ksr *? asn^aato ff«, & “M" 
•mat, ®*iiaci im%) &§-£„ 


.“Air “*er, €it 

“*£fc” Si** “£*V ,n 

“2-/” as^s®j 


h o! ft = o, ipmis 6»e 

X*dffifBj£*„ Y iSAMifijlll ft = 

o.3 ^ttr-mrfersr^^MisitrS'ff.^A. 

vmfcinT-. 

“2 fg f” &tt$M ( “2-£” Rule of Thumb); 5U& fl * If >20 H ,W.l r ?K 
¥£&0.05, & (5.3.2) #13* ft [=ft/se(ft>] &ajttffi±.Sj± 

2 s^, awteaajftft® ft.=o, 

JlfciSiJWl !»•&*«■ * (5.7.1) J9, XAT-jS^ffre . 


• i-t * S' s* * ^ «d 




3 &>0 
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H 0 : & = 0, inm 
i = ft/se(ft )>^/2 

t = 0 2 /*:(.$ 2 )< t c/2 m &<o 


&IS, 


t = 


P: 


n 


se(/? 2 ) | 

M-'PPfitD'I’W t mferi I 


(5.8.1) 


!], rn 6 thJE« >1 20 Jft 3E*nt, i+£ 
ifciuyU.l, EPS 

sift, 2o*e#»e*jK, jbijm+ww* ol 
tkinfts 2 . 5 ^ 3 , amst^MSW * 

3*&, SflBTIS^aiHI < S, MSflEbS/M 1 

20 nt. i lc 

Jffitttfdl, Sn*«ff 71 ftaft^flHfiaj 9 2 =o, *t ft>o aR ft<o. 

Pi 

se(/3 2 ) 

b-i, ®m«6ji«nBa„ $o^ie«jg&o.os, jwjM.t*airj#si, *JT20i& 

se^lftgda®, —rffia 1.73 ft rt45%8f*JF h (#») J&§ftit-LM 

s#j» eisaiitbfciiufti.8 R&foM%2o&ji 

a, wtxmn&m c saffsmsfiiHiitt, 

0.01 Jwaj»®ft3£isa|tt i Milt 


/ = 


>t. 


(5.8.2) 




«i$r. flrsrsas 

#U$n, ;gH5.i6f?A 
(CML) , mn.i&m& E, =■■ 0, + ha,, 

g + E = *H£-uE#ftM[I|JS, ffii a- •'Mg 

m, —mu&&a, Bag; m — 

*« ffixtTdHttM ft = o wfl^x«n£««t«fep 2 >o 0 at*a, 

#* ft 

Mi, ***rifi is ft* *(■)*. uusfMnwsifl, #tii «*«**&« 

tflfiXsIiftiKA 

»tt. (ffittAiS'tt: *aM?0.7Wut 

fUo Silt, 1, I®## 


Ms* zz**t3!B : 


► /i5 




2flj|jfc&£i£®fi«„ **R»is! kkkjKfflyaajtfflgjftJRJRAlW^ 

vkJ atdia,’w*A»ws#ffi#wffflsa«i5, at*fe5si~«>»«, ® 

®$in*tf-ff*tt3IIBMjifi#fc8i (Stigkr) W 
ffi! 




tt***®*.! —ffjrreus »«$«**<, amstM' 

i*e«»ttJS, *£ 3T n & $ ® (@gT@iR-«S 

®) »£*, i *««-... fn.g, 

wtt®initifcra*K«, Amw-feM. ■&«>iMPi&& 1 %. 5 %, 
tui^ztr Lo%s<j7KT jt? 3tgj?, a®fi^-5pe#*^«re3EWs ftfar^ffi 
fiLffeiPftRriiiWi 

4**=i5a#ww^aft*iw-i54», 

» 1 %, 5%sEi0%WS*tt* J l t o &#«#MCI3I A®JH*#«S- 

®m t aMnm^-i'fifiiHKHjHSc $ni^?F.t®- 

ij*»«»*» jta; SM, DcM, s&^r#^A/h, in#afni?s^ 

«miftraw»»DTttfi«ig«iaw«¥ f wnt, n 

£W+ll-fcgJ^iBl*£«i 8 IKl«*MSffr. ffi, 

rA7 $*, Hi. *p*ME# 

) H f f ft ft t Ifc t f D # * I ft ft f # ^1*, I 

*E#£#1fi£ (^Wfe# D „ [u! 

a*s. taut, 

s?F#^—iEa)£^El%. 5%M 10 %/Jcf ± : ^/friS 

ff-'MittiE* u m 1 n -g 

fas, ptf, 

iJ,< ^»w« ■*»*"•' ii'Hite#-#** 






a M!»!«*& »T*lfca 


P II 

(Juu&itS) 

p fi, WMH (probability 
value), tMf&3eaijs£&fiis£tt*¥, mu.® i ms 

% i&lsISJiB*—ttA—fcl. &Zs& M& : MPCfi 

0.3, *«]&!! (5.7.4) '1'fHj t <6*r 5.86, #Pj -'h*g| 5.86 tlAW t 

#tiW/> (isfi^.? « n, nHnss 1 !, stTflibgrty 8, #pj 

JiftW t Jgfcfco.ooi (#-M) A 0.002 (SM) /M## 0 

swi!i#,wi s.se m -xm t m (m=f s x n as> «»«**& * 
0-000 i89, L,1J SifeMW« / ttif-iW/. « B a—XMJD cMSj t 
*Y-. fcfcSMttift# fl.^iS;»iifePiJg»M.W7K A f, *0 1%, 5%iRlO%, £• 
m ;M3£ 0 K$h, *n * ft ffl it Wtt/fl »!/!*#» y>Gi*i§£ “K£mpc£ 
0 .3" i 0.02%, HLWt&Tjfr 

z~i 

afntf.«nsi*}§iti, *o*»ii>N£#j*#iflgft, 
ui <&**-£?« “A”, »si&#-'Mi'(tw £®i*iwm “/jn” 0 m = z, 

if Ullftiiin, Sfl-t&lft®*® 

jEtfS 

autmnm) Mpm.t, 

(to it«g p fH;-)c¥_tJ§4feJfiM»Tc *fllS 

&—gs&MM, p BiiLUMi 0.145 M 14.5% , ^.HJiifllif-# 

ffis&a—w«ffi*tt7ic¥.h}ei6di#UK« P *m— t- 

14.5%, m {% i m gig (ffi«T*£M*tttfiKtt«ig) #» 

is]#, ftsfn?s-—• ka^jt-m, '\'&3%i 

o.o2%&) pa., nsf^ffifeatt^^^-jg^wieiftigtafe, 

ffi * Li)£££-7KS±, #& Btfr:«li«HBS 0 a;JHfe#i«i£ 

#I4 C 




► //7 





m 


it 


PiaaiflMiH#—MFC S 0-61(H y : ft - 
0.61)„ *«#*&* & = 0.509 1, 95 %i{tE|aj*( 0.426 8, 

0.591 4), fctilfc[K|nJ*£3-0.61, SmWitt. £ 95%«JElBaf]ttfti+ 
{1(0.509 l)*ttTt±A*W. ttS%, "ESfl^T 0.6l c 

fis#fn«a*S3»*fi£*i^® *«**&!«? -tfestdsim. SHnte 
MPC. 0.61 W^JBO. 509 1. lj«lg? M* MPC ±fSi »0.100 9 

W £ ®J % fr 3? IS » ¥ * X ? 

(HHS»laJ®^j» ; F*ffl3?ffla&'fi!iii«*T'f|-^o MSn, R%mm¥ 
•ffKiHWtt, iftA*»Sl/(l - MPC)o Hit. ftp* MPC £0.509 1, 3* 
m&l*S2.04 ; ffiftq* MPC S 0.61, -£M2.56 0 &S£-lr$, SQMfSfT 
H5EM5FS:, ftp* MPC SO. 509 l, 

i$#B 2.04 Htq; BffSD* MPCS 0.61 , lUfeAJfe^itM 2.56 UtE, ilffg — 

iMT'ggPWIir-ifcmKflc 

ttJSHfe*,' ’(Goldberger) h’l&\ ' 

£Afll«£-**»Mifc. bfc:feft. H 0 ; ft = iut, 

£% ft 8 it* 1. 

U .ftSW , 1.U5 -^l^± " 1.0? 34*-*£ 

iun*ft #*«£«* #* 34 * 1 ®] 

Mo a*, tt»ait*[* = ](A,-i) 

ft - 1 to 

-**•#**, “I_*4£” -isl 

¥Wifctftfl3 “££te” -ig u L,5] 

r»i*£!SE*i»«**i. Bsftsfasfttwpng^^fts^ss,, s#* 

#*A«1 *a£"F, Jlf-iipm *£%*■&*££, 



*A^»^ffltt»saF«-W‘f, * «HS« «[*:£« ftp—-f^AMSio 
aiftWSXflJWHW, SSffi'fettW, tfe$ES, «=RtfJ 

WM»—**®®MPCBP ft = os.4SS3P*W, "TSfSffJ 


JJS ► 


£<»#*$&&£& • it # .® £F # M- *& 






smsjn't'SEiEsahWjftftjaiflftc -*s* 

:£SE MPC#fflii+ h#T 

Sf, £'> 3?fctssa-e^ T 0.7 A* HM! 

W it. J • /» ft • 1® • 01 ( J - Bradford De Long) ft Ul jt • M ( Kevin 

Lang) ##%, 

.ft * i+ tfc * lie « A <h * A * # 1 fg A ¥■, 35 * 4 ft 1 ¥ tt & 

-ft = P .* 'it Si! A A & ft ft i& # * € ft , it ife - A ft ihH * 5' A 
#-? ^SSIIt, tASIXW, Rio, 

ttJAn 1141 


0^-, w.ffrKra«£tt-f-iise«iaffi- 0 ft^/Kssiisa 

.‘Ji^«!iHft^ + „ !,r ' 


5.9 m !)3 5^ #r 3i It 
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tHfcWPUSfiW.. *TJH it tt 

ft* 3t3.5?'C. mne^ft,so'Mm ma.■. 

Z^ - Ztf + Z ft ? = /9S2*? +■ z*f (3.5.2) 

Sits, TSS = ESS + RSS, 

& fft S’H # fir (analysis of variance, ANOVA) 0 

imffi—&&}&■£&;*, bp staaHBwt- 

*» y st, sfn**-^a*a:, & tss *r «-1 >?- 

a*(g u RSS^ M -2-^ ft Eb®o (Aff A?) (i±: {OtWISE /*, WX3($1: 

ESS*T I'M)** (M^Stt*^), 

A ESS- /?lZ x i’ ^Z^ *e)31HiHZ£& Haft, 

df, 31 ASi 5.3, !$,%] ANOVA #J if ^ , 

*0}5U&anova 3!„ *&£*5.3+W:&0, aS^jgWKM: 


MSS of ESS 0iZ-*i 
MSS of RSS 2«M«-2) 



(5.9.1) 


► ii9 


*-5* BA## *««*.* 
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-$!£.. r '! £*v*®!3 £ 

* 5.3 

S($*@!Q«MW ANOVA 



ss* 

df 

MSS 1- 

4f0C (ESS) 

'2lf, = 

1 


(RSS) 

^Ja? 

n -2 

« - 2 

TSS 

Erf 

n - 1 


»SS#T**fllr. 

+ KJ//*Q, ttft SSfciaK&fcSL- 

■ : : =!(:?:>:?:ti«:.!-i:':-ii» : i^*i:~:!xSv:v 

'k‘Si£3&S:3&:££:‘ v : {iiiwiHsM :<•): SxSiSS!i:^v!; jSjF.Sv!” 


; ^:*: 5,:;.;»: : : 3: :SCi5;(e;K w i: : :x! <: K .< i) ly^-: 


«,:SiE5S4J-fliWaHo-. & = 0. SfcWJiF.qH (5.9.1) &F?iJ£5£ 


nI 8U.6 W&ff-, 1 Ffrft 0 (M^5A, 5A.3 

It,) 

±& F lt*rfl-4.Jfl4b7 ^TWi£9i :i8 -s 

£(&1>!) = * 2 + (5.9.2) 

#Q 

E^~ = £(o 2 ) = v 1 (5.9.3) 

Z 

& m * 2 &**»*»„) Hitt, 

a-e (5.9.2) *u ( 5 . 9 . 3 ) ttuainifftjt* * z ansth an**? 

»t x 5 y y 

ifll'S -Sffi, (5.9.2) *H (5.9.3) ##JjlrtN, )A® Y 

WStf'frStfMBtXc t£, (5.9.1) M F lt»« T 2tffe«lffiiaH 0 s 
ft=oat 

F lfciea»J»rAMSJ|a|f ft SM&T-t&MHHfto 

*M*d5 F it, 

»A#Jfc jlfcMte ANOVA*5Lta 
5.4c S'ffJfl-iiJi+ir&O Fit* 202.87 e at F fittfj&t 1 ft 8 t 3 E&!£ Kf /» 
tt^»g D£HlM F Mitt p M 

o.ooooooi, 

ttTKt-fe , a mm tE o.oi & i%w?Kt t. 202.87 

a~Ffiftiifc*¥±iflsija*Wo jtw, inasifi«i.i6®ttugiaft = o, 
U2 3E*T A*.—fcfl&J#* 


&&&-*&#> * it * is #r * m *& 




































* 5.4 


-flJ&ij ANOVA * 


«»** 

as 

df 

MSS 


*yiHl!JJ (ESS) 

8 552.73 

] 

8 552.73 

F _ 8 552.73 

rtl t tj^ (RSS) 

337.27 

R 


‘ 42.159 

TSS 

a 890.00 

9 

42.159 

=202.87 


@«IHifc5A.l £f$£iS5.7, MM, I kfat *£«¥*■&- 

l, & «Ffi. xfrifi »-*«& A—Adrift, Jn* 

WH 0 : ft = 0, iJfi (5.3.2) ^SaiiE, ffiit i ££ 14.26, / ® 

irsf-Silfn F 202.87 11# fliiiJf 1 

*«» WJtL, (14.24) 2 = F{S, 

f*utfcMT5H, t *(«& = () 

SL&M, < S3&9£«T, 

«»«&#• Ftegfeo ia>i 

(#7L) t»l !)3IS!®Bt, Sfeffl^SPJ F 60 — SO/g/fl, 


5.10 MIiJl^lM 


anB»aSlJTWff-$in|p: 

y ; = 24.454 5+ 0.509 IX, (3.6.2) 

&’l‘ Y, &rtlkT%'£X eU*S^E( ii--|Si£ffijfeMS!5 (his¬ 
torical regression) ---t-ffl&JS “®S!" jSc “K®" ^lifl 

X tt****sas Y c sewiK)#ii«: d) MfaMx 

ttm&x 0 , mm hwj& (mis 

2 . 2 ), W 7 iL( 2 )M«]^J-ST X 0 ffj y w — ^"-t'S!)(fi. »in#ffiiiMWS 98 ^ 

J*J &} 11®IJ (mean prediction) #1 ■f’ H@ SM (individual prediction) „ 




S'j'Wii, fijtx^ioo, *ri#Bi#iE( yi x 0 -loo). mu* 

W, W£±«0!a (3.6.2) 

y 0 = /j, + &x 0 


ff * * ,R£MEJ 0: B W if £ ii & jfe 


kJ2J 












= 24.454 5 + 0.509 1(100) 
= 75.364 5 


ns 


1U 


(5.10.1) 

?o = E(vix 0 )Wtti-Mit 0 pnafiEW, 

«fSTt*c 

55it«2EM*#«;fc 0 

^ 5A, 5A.4 U * BJ 7 (5.10.1) tW Y„ Ji iE & # ft, Jtlij {ft* 

<A + ftX 0 ) 



***fcift itarttMM: 

, _tozAhlIM 

se(y 0 ) 


(5.10.2) 


(5.10.3) 


iSM «-2tfiiSM * Hifn t **£#)£££( y 0 | x 0 )ftg 

faEli], «ffl«#M;fra4fc**T‘e««*. W: 


Pr ^> + ftXo - t a/2 x( ? 0 )<Pi + /3 2 X 0 <^, + &X 0 + r a/2S e( ?„)] = 1 - a 


»^sc( y„)El3(5.10.2)^^ o 

XtTlfcfflftft* (JSL*3.3), 


(5.10.4) 


#1 


var( y 0 )=42.159[^ + 


(100- 170 ) 2 
33 000 


= 10.475 9 


se(y o )= 3.236 6 

Hllfc, E(yiX 0 ) = /3, + /3 2 X 0 fi<j95%ttftK|B]*T^^di: 

75.364 5-2.306(3.236 6)<£( y 0 | X = 100X75.364 5 + 2.306(3.236 6) 
&;£ 


67.901 0<E( y| X = 100X82.838 1 (5.10.5) 

£&X 0 =100, £**«#*, ftlOO'MBftl? (5.10.5) ME|bJ 

75.364 5 0 

in*«fiXt*3.2 *ft&*-^ X {£*^7 (5.10.5) ft95%*fcK 
rn. ffi&«?EIB]ftiS}££*Sig;fc > 3M]«MH8»IH5.6ff*j*ft->Mfc7A 
<*0!Sfi#ft0fillM«?& (a) (confidence band) „ 


1 * 2 ^ a■ it» & of #m m 









5.6 r 1*115 YlMKHKHKH (* 


ns 


XU (tfc;fr&x 0 ) to*>h Yik 
(y 0 ), M'A, inHf* 5, 5A.3 y 0 

* (5.10.1) 


var(y o -?„) = £[y 0 -? 0 ] 2 = a 2 


1 + 1 + <J<1LZ 

” s 


X) : 


(5.10.6) 


smia—«0f3 y 0 ttaMjE^^^, (5.10.0 a 

(5.10.6) ^iUo ffl* 2 ft® 2 , BPHlCb: 


.. yo-n 

se(y o -? 0 ) 


Hitt 1 y 0 „ mssifflffcnwfBft— 

■kaw*. atimm, y 0 w^««a ? 0 M£bi»-#, i^£75.364 5o m 

-ee<J^^fi52.634 9 (»#»Jift1iEii-it*) 0 * Ht «I & , *t&TX 0 =100 

w y„ W95 %b®eibj£: 


(58.634 5<y 0 | X 0 = 100^92.094 5) (5.10.7) 

♦ttKRH (5.10.5) ffitt, en#m y 0 wsftKisitk yoM^tws 
f^E ft £ « 0 ( * # 4k?) 1» * 3.2 Uf # W » X <&*}&& it » ^ IK ^ 
(5.10.7) Wm^S^EHl. xtttt**y {ft 

W95%*fft# 0 a 5.6 X wa— (tti+y'Nft- 


MS* **#■»: & PH* it + n&&M 


kl23 








»#£) y u (EPtti+ YUm -WfiMa#, 

ftfiffl5.6JSwW*fpf^ i (i&- > ha*^ 9 X 0 -XH} 

isai*/)'. m* x 0 izErt x, at-^jss.sijflfe$^o (,5i\x / a'>.) 

n, Hitt, aXoSKXH, AfllftfS “SMt" J5£0!S&*?aaij*f& : Ft& 

^ x 0 we( y;x 0 )^ «««#*£*£• 


§5.11 



0 !Sa*#rfti*£ 



WKi^3*« 

?n»—nfcA^^^fifS: 

? ; = 24.454 5 + CL509 1 X,- 

se = (6.413 8) (0.035 7) r 2 -0.962 1 (5.11.1) 

« = (3.812 8) (14.260 5) df~8 

p = (0.002 571) (0.000 000 289) F,.* = 202.87 

(5.11.1) -SlJS^i^Wft^ft^lsIjQifiSi; (SHiMM#ft-##2i) 

*^'Msl!l3SlkW*3Ej6^fitffiS^<Hlil!#HR*T, * (5.3.2) 

H6 W tteH-ffl («» 3.812 8 = 24.454 5-5-6.413 8), MJftHfflJS:?if’W 
pH. tt$0, S S |*1 it fc 8 ffit, (#glj--t-^ : f 1 3.8l2 ? ffilWM 

SO.002 6; #SJ—'t-^f : ^AT14.260 5fit) i 0.OOO 000 3. 

t %-fmp fssTKiis*. ±.gmu -+ * ft it- 

IfflffilSItilcfe Wm, (5ffJ— 

^**113.812 (BP pig.) ftg|*0.002 6 o Bifc, 

AnSKifJfiiifta^dlHKRa, am3G$ 1 l 7J& + # 

26 fX, M-aJ3?P5MW#®, IJHlffSMKM 

#«E5^FS^ 0 HI. 0rftM4i*»fKJ p 

T^. «*3: MPC^SS^WtS. ffif]#P)-^0.509 1«F MPCWttf?, 
MffirftflB&Jgfftj** MPC £*«&&«(«« 
sHrmifis#&<& Fffii eh b\. k = t 2 t , &n% 

(5.11.1) tlW F ft* 202.87 (HtT l 4*^7' & Ha m 3fn 
8ta#SlfilS), M t ft£l* 14.24 (8 ^aill(t): K ffj —»ft 

iHSe—ANOVASityffitiit 
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§5.12 


BeftRBft (5.11.1) +^ibTRffIWffi*-iftA-WWIfiI!ia^rr^*, $ 

ATPl«Fja: > H5|l8M^-®* m . 

SB-, JfeiftJfeife.-ffj» 

jfe±^*a^56S^tt*£EW, Rn -H.HE it ± <1.3 : M, 

jog s.iMf+flrvtffcW, MPC*ft£jEW, SiiM.SEtf-±SS«|.Jf 
TSF. * ISJ#WiJFffiaafflT*Bi«*Sc. SBli. HUaffl 

pmffl r 2 3fc®^iitr5]®c 

■i' r 2 ft*0.96, %-mm r 2 s&&p,m±n\, aafi-^«KWffl7 e 

Amt**, * fa 

*SSms&*Wifc;itrtf, affl*#*«1fJW*M5J«^CNLRM(HMRffi 0 s 

n? An jftiH.fi, ©a-^fflaza 

*fc«Tf3fcJ3i«, wiEattc fei m-r, BuMffiWt 

«F*fejMS**«£M1)tiE3;4Mi. EM, && 




Safcfcitt+tf^WiESttftSft, (1) Igf lrli 

(2) iES«45ffl (NPP); (3) (Jarque-Bera test), 

SfeSgStfffl (Histogram of Residuals) 0 7 M Kl #i/j£ It 

ft PDFStttft~>M«*Ba*. Ufcjn 

OLSSI3Q ^jSSMKISQ. 2Eft^E|nJS, SCMiffttM, tfitJEJB 
wft^f ; fflSft«KiBjrtiHj3gta^is: (npMft)o 

shifts*. (PDF) ffifcUfeEiS 3*T*iA, 

Wc 4g5.i3^£dlT-'h©PJ|fft#17 (i*L@5.8)„ ffliia^atj(Sft-)Aj 

(Normal Probability Plot, NPP) 0 5? W9£ Bfilfl.?l£fi £Kj i fi!£ 

ISfMItt, -^#W1gr*«GB;fifett£, tfJJHIEjSMgE (-ftfffj® 
ifw^fea) imiEMyR. *■*¥««* ».h, ^fnfe±^r^a$M 
Wfft (SPOLS*^^), SirMSrtJ&^ftiSftSiEjS^ 

sift, inftai‘*M*»±*8iEaiija^, $4 nppm 

Ms* * it min _• af w a it 'k « » » » ^ ? 75 




SS, M.*»—iikAisi!in»pjw*ii«i NPP/Ts-Tia 5.7, 
M1NITAB&#<S (13 JS) SPluSfrW, in* NPP WJK^-^IS® 

Sr-ifrim. il|SA^J«Brw*rfea^***iE*^IKrc *Effl5.7'K * + 



RESil 


^fcj= -0.000 0000 A 2 = 0.394 

l*tfl£= 6.121 66 PH1= 0.305 

JV = 10 

a 5.7 


MINITAB Hi IE t£:^ (Anderson-Darling normality 

test), IT A 2 mi* (A 2 Statistic) = »*« , &T^jfeMMiE 

# 10 * 5 . 70 ?*?, mmnmM-j-m u , A 2 ^tta* 

0-394= #.ffi* 0.305. SI«l’^fl<I 3 ISiSfc, &fl* 

ns + *«SI"-6j f 0 5.7 MwTiH: ( IF. 

(JB) ttSft 0 tal iF.a&tttt JBJ&Jfc£~J!!li*iEj£*# 

'g'ffiBA OLSJ8£fcft* 0 ttte»jfci+*OLS **£««* (skew¬ 
ness) (kurtosis) ( if® A [ t ,; £f@rffi;®) , jft : 


3. & (5.12.1) + M 

(K-3) (excess kurtosis)o K , 

*js*uaaiiE3iT (5.12.1) ^&wjBiei+*#i£«£ (hps^#^^) & 

ii|da)£*2 x 2 &H**W pjklEft 

4fs, ttiirffiieais^iHsS^^wflsSo m* 

«M«=«£ a 
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&&&•&&& * it M& ft ¥ & *& 






HJ ffi fl M fi ft—& A — #>i, 48 fl'J (tt'ffl SH AZAM, TSP it ET 4fc 

us #ta) jb{S[*o.776 9 0 m #si 2 saws- z 2 «w 

pm \JA 0.678 1, 0rm, fl?»rar W.t A h. ftin 

Hjlfc, FMW, 

jr ifs, jr*vsc. «m£Mias*«i jb 

SfctHttfcO.776 9. >A&*®A2W x z fi-^g-, saaff-fimpffi 

^ao.68, /.ambus w. »*]«;•%, 

iSftflSSo 


cnmt*i££rgi£. &&zm, m 

iett«aW®!l1«®S3#ift-S>P-gAfiiE5lttfl5<feMffi£.JLW e 

— f-itik'li •? 


ihftfngslAf-3.2 0 flJS ( 3 . 7 . 2 ) t ^ ifc ft*; ft 4§ 
(5.11.1) ft(n#SJltoT^S 

-tftAtb i = 94.208 7 + 0.436 8 4 A iU i 


se= <50.856 3) 
t = (1.852 4) 
p = <0.069 5) 
r 2 = 0.369 8 
F,.s3 = 31.103 4 


(0.078 3) 

(5.577 <)) 

(0.000 0)* 
df = 53 

(p tt = 0.000 0) 


(5.12.2) 


St * * 7p ft /> „ 

■t^fe, itft1il0#&'M3 30 , fc# A t. $ & A iU A is]#**® $6<jiF-# 

*>*a*ujj#*i i Afc, *»*&*&* 

#. -tttA*«?.?j94s&, »rt&£#fg 

3FtA. Kj* 0.37 $ r 2 tt#**, '&&:£fcl5ft£ #t# 37% f A«!ft 

*##o 

•® * ft in w $ # a * « a & is. *, wsiw 

£4 ^ f. ft ft = 0 o /S 2 $ -fl? iftt # 0.436 8o i® * it & Kg. i& £ $ , #|S £ # g:J 
0.436 ft**#*? 4 4 AMMT, ft 111 A (5.12.2) 

tTSiJS], 5.577 0, ffl-SI*#-* r tttt p tt*».L** e 
&• EUE«fei4AAl«1RiS: 0 IS IK* Jt # lift ft ft = 0.5 A £ # 

*? tun f *», ft in# si 




0,436 8-0.5 
0.078 3 


- - 0.807 1 
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#f'JM =0.807 1 ft(!***^20% o Bft*fir'tt£*>*lEft ft * 0.5 ft 

f&ii o 

}±&, £*iEft#f**& 7*7*ft£ Fttip (5.12.2) 

3 l-103 4o *H#ft1R«T. ft 4-^S/5.577 Oft t ft D ftt*#*Jft 
*131.102 9, ftffFH, t 

* *. (ft: Fftttftfta-f - df *** 1. £1 £***„) 

flfflBlBftftitft*. ILfflftftft E 5.8 & 

* 7^^®ft(S,«. 0 #*£###■£ ft 0 & 

ffl ft JB&i+ftft *0.257 6. £jE&£®£T. fff'Jit# 

- + ft tt* ft* 88% 0 H*Hfl?fe£ft«2*jE&«-*ftftift. 

55+**|ft#*gt*r #>*#**„ 
£ J fftlfcH!B*lkftftftKfi|#ftiBjEftftftH, 
ft. M & &5£Ao 



0B5.8 *«£ 


rt-W-. «£ 


155 


«fl#J 55 


bj n 

-L 19x10'' 

■l'(it» 

7.747 849 


171.585 9 

M'l'ffl 

-153.766 4 


66.233 82 

M .it 

0 119 816 

ft .i= 

3.234 473 

mst-wtt 

0257 585 

Hit * 

■ 0-W9 156 


§5.13 Sz&Jggifc 


l. ft* 3 4 $ 

ft? 

3. *0?? t&Ngg, WW'f'HA*h3EW;fr&: *fSElB]-5S*t4&9& 

4. EfB]feitWffi^:±o — -t-E laHfi if ffi ft *§ — -t-g 

12H ► 


am*-*** - it ******* 








m, «Mi%R|hJ#A$(sEib), 90% •£ 

95%w®5£*:£j£, *mi2£rn]*r*»#«wiRfis«r-^ft-iiia*o m 
MfiUHafi^FAaifEliai, inS-eiKttjlfclxIHj^, ift-RT 

5. 1». (test statistic), # 

m% t- & a m is a •r n w ^ a- *., a «■ & ■t- a a & tt • a ns n m. • ■ ■ - w m m & 

t, . 

ttUfr&tt-fl (Ah t i£ii-fi). *t#-©*{U'£«] *> ®, iif p ffi&tt&jftftHB 
® K»SiJFrfA-WWft»SEif-tt««fll*¥c atffcfftrtt 

ffUBia? msns-e*, m*njte*fe, pm, ®iiiwft 

#A&$gc /.fiuf, i as»ssn*««w* 

6. *E£J»*K fg I $«M4£ « 1% , 5%sl 10%MAA$ 

fflhWPJS, «»WflftSfefi*JI»Jtt9aSEfHtM p ® = rfti'Ji, 

** @ *l* PsM*te« im 0 

7. K&RtZ 

JllUE;SattRn*a + l»C:--^lR£+«ig, MEiMtW, HUt. rSffifg 

*1', ' - Fffi x 2 WW^ittlSfe’iEjtiftfeinW®^ 

®s®». 

s. jto-m«n«tt,VA'ffl±iia: t irsifflTM,. am* 

*W. t;j^.tgtB[Ei}tj7ii«#/fi^.ilf|VpiAS 5 £Dl'J?»!iHH£*£©Jftifeif 
Ac 



HM 

5.1 T@MI$£*fi*lE?i(IM, MtmSttPSxgJB 

Sc 

a . t ftsftMffiitftjS, m $ 2 
lEiSAA o 

b. gp{g CLRM OLStfri+m^MA 

C. An^HB^SJ + a^-ffiJEJ®. «,. Wfiit-fi ( = a i ) M.&WA 

d. p -(Hi*, 


« 5 # .* ^ n w ^ ; IS W .*«£##■#• 


► i29 




no 


f. sn*—■eajskn$«» 

g. c 1 sum®*. <3.3. j) jjffcw ft mu%t&mx, 

h. -ft rata® ft w-# w „ 

i. prf ft, ft M, WJiKSE ft *#**& 

g Y o 

j. So* X 5# y , ^#*^var( Y,.| X ( ) “ * 2 » V «*&# 

var< Y) = 4 

i52 5.2 Sf (3.7.2) 0r&l»lBl!H«M-fcfc;fe 5.4 3[5#lM) ANOVA^t, # 

5.3 ^ 2 .«w»mw^iF'RA- ! ?#w*YW*«i, ftmftaittrfia 
n \%jm (3.7.3)]: 

ft^&A, = 0.743 7 + 0.641 6 ftft, 

se= (0.835 5) ( ) 

t = ( ) (9-653 6) r 2 -0.894 4 n = 13 

a. < ) ft ? 

b. 0.641 6? 

^»»»«Eita(i9 pttSM'7 

a. anova^, *&»*** •*#*«««■ w 

e. «Sn «»!;***&£» FI j0+«*-|& a r 2 do 

(SRd) 

5.4 ❖p^ieh^wa^ms^r, 4 = 0, ffl 

fflm%?& (3.5.11), *£«! 

##ft@ 5.7. 

5.5 HHMttfiES (characteristic line) g W 'F 

#uaw0wsi: 

r ,t - Q , + P>r m t + « ( 

Kft r,, = % i #mE#M[b] 

« ( = BStK.T-ifcJK 

* ft, ft *»*fS i #uE#6<j£ £» (beta coefficient), 

(dtiKffc) 

O-f&lS (Fogler) (Ganapathy) , -fR$g 1956—1976 

240 ft)3 EUR*. IBM 

Wm»&'&iiE0**a91ftiE^inT r2 '- s 


t*?***'*/#*, * i f Jt $? & # .« 




r„ = 0.726 4+ 1.059 8r„„. r 2 = 0.471 0 

sc== (0.300 1) (0.072 8) df- 238 

F, .238 ~ 211.896 

a. p iiiSt A rP 1 £K) wE 3rF ^ 50t (volatile) ifiiSIR (aggressive) iit 

#0 NSMTi-^lpJ 

b. laSS, 'E&OISI&SXM? 

5.6 (5.3.5) 

Pr[& _ «»/2se(/3 2 )< p 2 <@2 + t«/2 se(/3 2 ) ] - 1 - a 

SfeM, «) (<), *jfh4.? 

5.7 (3.5.13) SnM 

xfn y 

^ (EPfrfiUA, -giS4.1), P 

pmiM t = r sr^/ST=?mna&i** »-2 w-yxr t % 

* m^iHi^4.jSK(®iaft = o rib ( 5 . 3 . 2 ) m 

mWifi, F= ; 2 C (JaLSI 5.9 i? u > 


*?£@ 

S.S #ft£QTP?l!0*lilft t4: : 

Y,- = 0.203 3+0.656 OX, 

se= (0.097 6) (0.196 1) 

r 2 = 0.397 RSS= 0.054 4 ESS=0.035 8 

^ cj 3 y = 1 972 ■{p jg £ g/j ^3 4§r l.j ^ ( labor force participation 

rate, LFPR), X = 1968 »*0* LFPR, IS] 19 ^ 

4*ilrttJ8«-+#*»*!!. 

a. 

b. fflXtH,: ft>l ttiMHiStH 0 ! &-l 0 *8UJi0P- / ]'&!&? ^rfl- 
A? »ffi«lMfc0f«a§l»Sjig£fl-*? 

c. Iga 1968 LFPR % 0.58 <l£58%) n $ X±i£ (FI , 

1972 ^ LFPR 

N. 

d. 4i?IBiMte3ftAfrli|jiy«t»es«Sjgi|*jEiS5J>^a—{Sift? &tu& 

f^rt-ITc 

S.9 *5.5^HiT 1985 ^ 50^ffl*lFffefcfc3Ef$E^±fc|(;!lip6<j-1i^X 
& (IidSTGTf-'ff-fi) (^5t) TrB 

WSRfto 

Pay, = ,2, + ft Spend, + 

K4 3 Pay ^^Ullip.T.^, Spend 't'fr'-X i±J „ 


.*■-5# JttfHH: S «•# it SMiSt 6 Sfr 


►ijj 




S 5.5 


1985 «ntt0x»5$±£li] (Hx) 


Mm 

%-m 


S4»J 

t-m 

A'.4i 

1 

19 583 

3 346 

27 

22 795 

3 366 

2 

20 263 

3 114 

28 

21 570 

2 920 

3 

20 325 

3 554 

29 

22 080 

2 980 

4 

26 800 

4 642 

30 

22 250 

3 731 

5 

29 470 

4 669 

31 

20 940 

2 853 

6 

26 610 

4 888 

32 

21 800 

2 533 

1 

30 678 

5 710 

33 

22 934 

2 729 

8 

27 170 

5 536 

34 

18 443 

2 305 

9 

25 853 

4 168 

35 

19 538 

2 642 

10 

24 500 

3 547 

36 

20 460 

3 124 

ii 

24 274 

3 159 

37 

21 419 

2 752 

12 

27 170 

3 621 

38 

25 160 

3 429 

13 

30 168 

3 782 

39 

22 482 

3 947 

14 

26 525 

4 247 

40 

20 969 

2 509 

15 

27 360 

3 982 

41 

27 224 

5 440 

16 

21 690 

3 568 

42 

25 892 

4 042 

17 

21 974 

3 155 

43 

22 644 

3 402 

18 

20 816 

3 059 

44 

24 640 

2 829 

19 

18 095 

2 967 

45 

22 341 

2 297 

20 

20 939 

3 285 

46 

25 610 

2 932 

21 

22 644 

3 914 

47 

26 015 

3 705 

22 

24 624 

4 517 

48 

25 788 

4 123 

23 

27 186 

4 349 

49 

29 132 

3 608 

24 

33 990 

5 020 

50 

41 480 

8 349 

25 

23 382 

3 594 

51 

25 845 

3 766 

26 

20 627 

2 821 




M ft &z ; National 

1986. 

Education Association , 

as reported by 

Albuquerque Trih 

u ne , Nov. 7. 



Is; 

fig | Jgfggjijjjg 

/ ' -V itfSS:. 


a. fiSllJiS 
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$k , r\ R$S ft ESSo 

c. jfttf&'MUto. ‘£*T&SFJft:SL«l? 

d. ft i¥j -t 95 %b is e!«] c 

3.0 £tfjM«3? 

e. 5 000.^^;, #Pay 

{g» IHP-tk^S'l^ji'ti-fnW 95%SfaE[uJ„ 

f. »Wft@TfflW#iE* s 

S.10 »>39& 3.20, JiStANOVA*, 4^-¥%'SJ; 

I5?*BI HL „ tfiSfilklPn ft .1t=-*iWJkSPtt&t 

s.ii #ign.7 t . 

b. 'hjR3gstsftttPm«sifrai^? *{+-&? 

^is. w#5i m» sn«a*«*£irM? mm-s- 
.T.ftinj? 

5.12 #j?a^m.lc 

a. cpi^ axtjw^^w cpi fSFu. at 

b. CPI $SggJJiraftt CPI, £UH.tits 

j&M, 

c. tMflf cpi ;£&!»#:£;* Mfift (a = 5%) c $b SiHiT 
ASlfStt, M*i:Sc#iin*:*:i»CPi “#tT" HHMCPl? 
*fft? 

5.13 3.22c 

a. ffitHWMHWtlllJEl. U&aaftNttitj (S*), jiUMig- 

W. 

b. tft»«t0!5«aWT-Ht#*iEj64J-t|itefl5a o 

c. &3Hg&& = i, CPI -Z. 

Ifij^iifcite** otic*, ss«fiHSia). 

JSiffttf-WlftlMIEti-SW P fi^ffsj? 

d. (c) Mt 

KRMSRfJEaftKKW^insfi^a^? M&Ki# 
tltffiHSiS:? 'j£r&D ^)(S*f5j? 

e. ft*A-^K3RilH!, fli£S#W-ttK9r? 

#•£,? 

5.14 &5.6gftib 1970—1983 ^i£g(ft GNP ft 4 ft £ X. ffi ?? * c 


# 5 * ff tf «- if- « ft » 4fr* 


►w 




iHiiiSi 


:co:o: :o.- 




ft 5.6 


GNP^Sf{5#*«jeS#S* 




GNP, 



10 VJkm t 



10 iLMfc 

Ml 

M2 

M3 

L 

1970 

992.70 

216.6 

62R.2 

677.5 

816.3 

1971 

1 077.6 

230.8 

712,8 

776.2 

903.1 

1972 

1 185.9 

252.0 

805.2 

886.0 

1 023.0 

1973 

1 326.4 

265.9 

861.0 

985.0 

1 141.7 

1974 

1 434.2 

277.6 

908.5 

1 070.5 

1 249.3 

1975 

1 549.2 

291.2 

1 023.3 

1 174.2 

1 367.9 

1976 

1 718.0 

310.4 

1 163.6 

1 311.9 

1 516.6 

1977 

1 918.3 

335.4 

1 286.7 

1 472.9 

1 704.7 

1978 

2 163.9 

363.1 

1 389.1 

1 647.1 

1 910.6 

1979 

2 417.8 

389.1 

1 498.5 

3 804.8 

2 117.1 

1980 

2 631.7 

414.9 

1 632.6 

1 990.0 

2 326.2 

1981 

2 957.8 

441.9 

1 796.6 

2 238.2 

2 599.8 

1982 

3 069.3 

480.5 

1 965.4 

2 462.5 

2 870.8 

1983 

3 304.8 

525.4 

2 196.3 

2 710.4 

3 183.1 


Ml=*W + tg*#* + *rfS*+KffcJt*#«C (OCD) 

M2 = Ml + fa a + (MMMF) 

+ Sf 

= + RP+fll# MMMF 

L=M3 +JMfcfltdfi®?* 


: Economic Report of the President * 1985 , GNP f=[ B - 1 , 

ffi#KfkffKl!]%B~61. * 303 Wo 

* 232 15; » 








: 
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ft 5.7 GNP—ft TBS® @10, 1970—1983 


1) GNP, = -787.472 3 + 8.086 3M h 

(77.966 4) (0.219 7) 

2) GNP, = -44.062 6 + 1.587 5 M lL 

(61.013 4) (0.044 8) 
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* ft j* & if s& 


r 2 = 0.990 5 










3) GNP, = 159.136 6 + 1.203 4 M.,< 
(42.988 2) (0.026 2) 


r 2 =0.994 3 
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4) ONI’, = 164.207 1 + 1.029 0 L, 
<44.765 8) (0.023 4) 


r 2 = 0.993 8 


2 . ;sv \yn.-x) a * . 




• • . ; : : • 


mm 


££feA (gp£X 

“^iS" SA, i3%ft*nT 


a. A GNP 

b. 8tM r 2 g(«— 

AS*****? 

tfiJ* M* H W- » nj ft * & if fHj 0 ® ^ fjg ^ 3 » |s] e 4* jh 
= f tfJJfcnS? 

5. IS 'fix® ® ® ^5 ua flfj 3c ill H- ffl fife (indifference curve) 


X,Y, =/), + & X, 

ft&ilift'fSitJitS&fflMJMK? ftUfcW3l/*fflT-:£ 5.8 


• ; ■ ; 1 : 


SxNstxJffAWytxX?: 


£ 5.8 

SS&nfi X: 1 

#i$,R Y: 4 


2 3 4 5 

3.5 2-8 1.9 0.8 


5.16 S M. 1986 ^ Pi * CS SF^fe A> ( Economist ) ft ® Big Mac ft » , 
ft»—ftfcttififi*—H*W, ffiBiff<frBIRftifi*«S?fc 
JS S ^7 ¥ fft ( Purchasing Power Parity, PPP ) ^ [5<] “IE 

w w_t c ppp*^, 

'S.ftmi (the same bundle of goods) c PPP M. KiE 

#, to■£*]«! PPP*3b. <SWA> 

(Big Mae) 


M* * -ft .€ * m 0 ; S W ffr if £ fjS «&%£ 
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* 5.9 





Pi X ® ffr tt- 


Sa« 

—35tC 'Alfe-gm 

*11S(-)/ 
SffiO ) 
4/17/2001 &ffr,% 

IrU ^ Jtk JS ifl it W M 5Li t' 

El** 

PPP* 


2.54 &X 

2.54 

— 

— 

— 

l».Mfc*£ 

2.50 tt'M 

2.50 

0.98 

1.00 

- 2 

#**].* 

3.U0*^^MI’.7l: 

1.52 

1.18 

1.98 

• 40 

E« 

3.60 'fjfr $L ; /]\ 

1.64 

1.42 

2.19 

35 

3SI3 

1.99 

2.85 

1.28* 

1.43 : 

12 

flu#* 

3.33 flu 

2.14 

1.31 

1.56 

16 

t?*J 

1 260 ®fi)tt* 

2.10 

496 

601 

- 17 

‘fl'HAiffi 

9.90 j£ 

1.20 

3.90 

8.28 

- 53 

tEjE 

56.00 

1.43 

22.0 

39.0 

44 

ttS 

24.75 -i4-*?e;6n 

2.93 

9.74 

8.46 

15 

R-JclK 

2.57 Kfcx 

2.27 

0.99 s 

0.88 s 

11 

fiUS 

18.5 {&& 

2.49 

7.28 

7.44 

- 2 

Ha 

S.lOS^-Mrlfc 

2.30 

2.01 

2.22 

-9 

]ft-Ac« 

4 300 Mtt 

1.96 

1693 

2195 

- 23 

WiW5f 

395 ft g Iff 

2.09 

156 

189 

18 

+ W#li 

10.70 «rlJ 

1.37 

4.21 

7.80 

-46 

SM'fJ 

399 ®# 

1.32 

157 

303 

-48 

(qsu&bk 

14 700 JS 

1.35 

5787 

10855 

-47 


294 H it 

2.38 

116 

124 

-6 


4.52# A'If 

1.19 

1.78 

3.80 

-53 


21.9 SPS^ftSs 

2.36 

8.62 

9.29 

-7 

Srffl.^ 

3.60KfH^x 

1.46 

1.42 

2.47 

43 


59.00 mv$nt% 

1.17 

23.2 

50.3 

-54 


5.90 tt3?Ji 

1.46 

2.32 

4.03 

42 

«*'»? 

35.00 

1-21 

13.8 

28.9 

- 52 


3.30*ffUU«7C 

1.82 

1.30 

1.81 

-28 

iM 

9.70#$“tt 

1.19 

3.82 

8.13 

-53 


3 000 fl 

2.27 

1 181 

1 325 

- U 

#A 

24.0 3®*3EM 

2.33 

9.45 

10.28 

-8 

8}± 

6.30«±iSeB 

3.65 

2.48 

1.73 

44 


70.0 Srfi fR 

2.13 

27.6 

32.9 

16 

#ra 

55.0 

1 .21 

21.7 

45.5 

- 52 
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* pit: 

+ mm, 2 *niK 

=F fc3H&*fr*7£*U 

^1 ® : McDonaids; The E-connmisf , Ap ril 21 , 2001. 


#sSSn K @jUteS: 

V,-ft + ftX,+ a, 

i«f K-4> Y = «?C¥tfii x = -jft7cWBSt^ PPP* 

a . ^pppj£.t, a 

#»««? 

c . <ear 5 &A> -fi-sifiiiS-ajJSKRMMffitt? sO-Mt- 

5.17 #£4912.16 «F0f»« s.AT. ft3R„ 

m>, iSa#WTERW^&±®i]^4: 

Y, = ft + ftX, + «; 

a. 

b. AUffttil-fclJaH*, 

C. fe^diS: ft=l, SPd®: •-^1 

fcfc 1 ttWj®*3Rc 

d. » 4 iifcfp]IS» ANOVA*n 

5.18 fca-ra$ Y«xa-»jft£s§*tfn 

5.19 *5.10£ift72SBl960-1999 ¥ttill##ffr»}B# (CPI) filffi; 

(wpi), (ppi)o 

a.« wpi cpi #&&. wbbjh&wm^ 

»zm *nsf»**? *#&? 

?59 b. «&4S:*S^-*'HS#Bifl!l»- / Ng«c 0 

IbMUtc, WHS#* HI 0^? 

c . «b »#»*£» Bin. smffvtt&i*. 

1 = 1 

d. ^c»4HEUB0fWSiJl»aS, ffi1BS5UtiEI»*M*IEiS# 


$ s * a* xm&fri 


S W-»if ^is {*#.# 


►iJ7 









*5.10 


# a I960—1999 ^ w CV1» WV1 
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¥» 

CPI 

wpi 

¥<}} 

CPI 

wpi 

1960 

29.8 

31.7 

1980 

86.3 

93.8 

1961 

30.0 

31.6 

1981 

94.0 

98.8 

1962 

30.4 

31.6 

1982 

97.6 

100.5 

1963 

30.9 

31.6 

1983 

101.3 

102,3 

L964 

31.2 

31.7 

1984 

105.3 

103.5 

W65 

31.8 

32.8 

1985 

109.3 

103.6 

1966 

32.9 

33.3 

1986 

110.5 

99.70 

1967 

33.9 

33.7 

1987 

115.4 

104.2 

1968 

35.5 

34.6 

1988 

120.5 

109.0 

1969 

37.7 

36.3 

1989 

126.1 

113.0 

1970 

39.8 

37.1 

1990 

133.8 

118.7 

1971 

41.1 

38.6 

1991 

137.9 

115.9 

1972 

42.5 

41.1 

1992 

141.9 

117.6 

1973 

46.2 

47.4 

1993 

145.8 

118.6 

1974 

51.9 

57.3 

1994 

149.7 

121.9 

1975 

55.5 

59.7 

1995 

153.5 

125.7 

1976 

58.2 

62.5 

1996 

158.6 

128.8 

1977 

62.1 

66.2 

1997 

161.3 

126.7 

1978 

67.7 

72.7 

1998 

163.9 

122.7 

1979 

76.7 

83.4 

1999 

168.3 

128.0 


Economic Report 

of the President , 

2000, pp 

373 and 379. 
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Chap. 12<, 

[2] iAL H.Russell Fogler and Sundaram Ganapathy, Fina?tcial Econometrics, Pren¬ 
tice Ilall, Englewood Cliffs, N.J. , 1982, p.l3« 

[31 ftfcfcOffiW, R^X&Y 

(1^/5 #S" R-L. Anderson 

and T. A. Bancroft, Statistical Theory in Research , McGraw-Hill, New York, 1952, 
pp.87 - 88« 

.<* "?* • i/* * J&H >7T # Jg «*’ 


















\ 4! S Samprit Chatteije<’« Ali S.IIadi* and Bertram Price, Regression Analy¬ 
sis by Example , 3d ed. , Wiley Intersciencc, New York, 2000, pp.46 47 o 

5 A 

5A.1 

fcIWa A 'Hi'ife fi, x 2 * F 

$15.1 MZ,, Z 2 , -, Z,«JEJi8MZ / ~iV(/* I . *?) WSkSliEjS 

ns^.'etnwattiw z = 

l»o tt: ,« 

®W;t, tfcjaz, fn z 2 fiiE 

Zj — N(10,2),Z 2 ~N(8,1.5), Z = 0.8Z,+ 

0.22 z , i5]{S^0.8< 10) + 0.2(8) =9.6, Mft.% 0.64(2) + 

0.04(1.5) = 1.34, HP Z~ (9.6,1.34)„ 

3SJS 5.2 g Z,, Z 2> ••-. Z„ vl, PJ« 2 - 

E ** E kjPi m % m * [ E *M + 2 E m>«m z, , z,). * ^ j 3 

5S* k, 

Hilt, m Z,~JV (6,2),Z 2 ~ iV(7,3)ft! cov(Z lf Z 2 ) = 0.8, JUjStttffl# 
0.6Z, + 0.4Zj ■&!: IE&&*'&<) , ^*0.6(6) +0.4(7) =6.4, #£M0.36 
(2)+ 0.16(3) +2(0.6)(0.4)(0.8)] =1.584 0 

iso ^@ 5.3 ®z lt z 2 , -, z,mz r .Y(o, 1 ) , 

W«*£&£#, m EZ? = Zj + Zi + - + Z;l 4 (g *g^i« W z 2 
rnnmimw £z* ~ x \, dfc 

$15.4 *fz lt z 2 , -, Z n *KM.n ihK Hf=A, 

JQIJ Sz, = Z,+ Z 2 + - + Z„l±LlgA&*(t*E^®Z 2 ^^o 

•£ Zj #a z 2 ^ g < 6 , In * 2 x 2 'l*. M Z = 

ms* *tim : a fin ft it ^ «#«» 




z, + z 2 *Ji-^a*®* (4, + **) « X 2 X 2 ^‘WSiftlS 

(reproduciive property ) 0 

£ls.s « Z, fc-^SifcfcMiEsSM [Z,~N(0, l)], R--3E* 

z, z,y* 




— /, 


/Z 2 tfl ,/T 2 y 3iil flf 

KPHK^ df = fe tt: 5 # + 

iBliU&PfJo 

wiffi-m, an cbp *—«o, 

3E*. 

5.6 g z, » z 2 ^»J*i*se* a, fn *2 x 2 **. M 


F Z 2 /k 2 **.’*» 

BPSiftM. fi t±3 S A fe| ftl k 2 (H) F ft ft > k, Sfe/rtfrrP 6&3E ( numerator de¬ 
grees of freedom) , k z Sl/T* fl! Si IS (denominator degrees of freedom) 3 

is? IS!#ffl-T-^«, >£■? F* il/ki *zRSA®* *, fn h W FM, 

ffiteftHUtSo 

msZ, S15.6M, F***^iiteW + ffi *:»■*» z 2 «*«-»] 
BSfBJl»ll*Jl!JS'Mlt*c 

$i5,7 a as# * «r £*«*,= i 

Eb«^ 2 = ^ WF«„ l4: '8P 

F,.* = t5 

tfc*. =P®F 14 =i 


Sc F,.23= fli^o 


ain i 2 jus#xm si iira&« e aM $ . 

sp 


"»F„.„ = xl 3 n 


*1* 


)40 ► 


5.9 #.g **£»■*#. x 1 


Z = V2p - ~,V(0, 3) 

a a^a *#« 


********* * 






5A.2 Jjfe (5.3.2) 


16* 


5 A.3 jrm 


£ _02 _ $2 _ {$2 Q) 

1 se(/j 2 > <* 

fw 

Z 2 = ( re -2)^ (2) 

(7 

ip*«e», E'J z, tuns, z,~Ar(o, Do <» 

ti**?) z 2 il# (re - 2 ) -f'gdig® * 2 #-*o [5l ffii.a, rTJ ilTZEBg z 2 W4Mi 
MTZ^Sitfc, fta=f&».5.5, M 


z, /TT^ 

•-/Za 


<3) 


m « - 2 a«» * Mo « cd « ( 2 ) it a a) gp&jb^g 

(5.3.2)o 


(5.9.1) Stilt# 


^•g (D SIS z,~N (0, Do Rife, 4gl5.3, Stl69¥*: 


z? = 


C $2 - ft) 2 S*i 


a® i t§4S« x 2 i<D^5A.i irwfttt: 

^ S u ^ 

^2 = V n - 2) —j = 2 — 

<7 (7 

&5T# »- 2 tfi 6 S« xJlt^h, SnSM.3l*0r«»», 
z,o «e«a5.6itiii: 


Z(/l_ (fo - Pi) 2 (.Yjxj) 

z 2 /(n~2) S« 2/ (*-2) 

*&&*&&&& 1 fB «-2M FMo ft=OT, ±i£ F 

(5.9.Do 


.« 5 * >R3p*®0; SjWlfrif-9 «##-«- 


►24J 




5 A .4 Tffi (5.10.2) ffl (5.10.6) 




Jff.V 


x, --x 0 , j}**S(ifis#E(y,|x 0 )iii 

E(Y„lX 0 )«ft + ftX 0 (1) 

SfflJH 

Yn = /?. + /32X 0 (2) 

fctt'it (l). i&€ x„, IK (2) HA&»!«*»: 

E(Y 0 ) = E(ft) + £<ft)X 0 
= + /3 2 X„ 

( 3 , * ft ® ffio Blit, 

£( Y 0 ) = £(Y fl IX 0 ) = ft+ ftX 0 (3) 

Yo H E( Y 0 I X 0 )ftj—• / hX®iStf)B58i l iy'C(unbiased predictor),, 

: var( a + b) = var( a) + var( b) + 2cov(a , b) , -Kfl'J#?!): 

var( Y 0 ) — var( ft) + var(ft)Xf) + 2cov(ftft )X 0 (4) 

fjffl (3.3.1). (3.3.3) #Q <3.3.9) *0rift A » ft ftofr3S^«K*f2^5*, 

»fc«p#«siwfcs 


var( Y 0 ) 



<X 0 ~ X) 2 1 
2-*? “1 


= (5.10.2) 




Y o~ A + ftx 0 + « 0 

iinffi Y 0 «i«i*i 

*(, = &+02*0 
Y„- Y 0 * : 

Xo" ?o = ft + ftX« + + ftX 0 > 

= </?,-/3,) + (ft-ft)X 0 t a 0 

Bitt, 
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(5) 

( 6 ) 


(7) 




E(Y 0 - Y 0 ) = £<ft- ft) + E(p 2 - p 2 )X 0 - E(u 0 ) 

= 0 

x a &mz.m, m £( ao )SisiM= 

tt&£! var( y 0 - y„) - v«r(ft) + X§var (ft) + 
2X 0 cov(ft,ft) + var(« 0 ) c iPJ & mf LB W ft fU ft 
var( w 0 ) - cr 2 , jRLs^SI) : 

„ ,r, 1 u 0 -x 2 )i 

var( y 0 - f 0 ) = ff 2 h * — + - (5.10.6) 
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[4j vSLwmauiU ( 5 . 3 . 2 ) m ( 5 . 9 .D 0 
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m m m m -i± ® m m 


su§, am+itGtomm p lo a®. ain^jftiSMfiMras, bp ywx 

tt, 0 JP.ffiJalJSl, 

«« 

a«-a*«»**BifgiAwas, ssfi«#7#ft*gtt»fajs 

*Jtaatt#r sa* 0e#a* + at, at] a t An®* r . 


§6.1 il Ji «& 0 !)3 


.*? 6 # # * * a fr m >3 &&&?■** ft 
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nvmm *pRFXftinr^: 
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y, - p 2 x ; + C6.1.1) 

Hllt®£*&JSl*0E (regression 

through the origin ) c 

(Capital Asset Prici ng Model, CAPM )o “T ffl H tM f/T iiS, ff ?X (risk- premium) 

(ER f -r / ) = ft(ER, t -r / ) < 6 . 1 . 2 ) 

+ ER, = ^ i fttiE£toKI3£fiiiffi* 

ER m = tfc2rifc, (S&P) 

£to#jai0«* 

fcfcjfift, 90£S$#tol»Ijg« 

ft = Beta % *r, fit * ^ ii & # K ft M fll ft to # ft H ft (systematic 

risk) w—fla-tt. »: #i£#[e]«$. 

««:*= - - I ' jd -1 to /?, (w> mmism 

(aggressive) (£#, M—1 to ft Ills^# — $'$ 3 $?® (de¬ 
fensive) ii£#c (&: ft fn5R$*|sI|b| toft^S*# ft 

fr, JUCAPM**; ill# itoJWiSHftiSHfr 

(-ER ; -r x ) ft=f»fflltf«fl,ftft*fr ( - ER W - >y) p £ft, 

SfljftCAPM)#*, «flllt»fd®6.1 J9fttjitof«®c W+J&ffSijttolitSfeNl 

(security market line , SML) „ 


EH ,-y 



*riB*9FJEto0to. (6.1.2) 

R . _ r j = &(l i m - fy) + “i (6,1,3) 


#flt* i f =3* .# «£ 




16S 


Ri - rf= a ; r f ) + u, (6.1.4) 

(Market Model) 0 ' 2: *fl3l CAPM 

<r, yn^-c (JSlffl 6.2„) 



E6.2 (PISS a ; *t» 


SffiS: (6.1.4) *»B3EttYg ( Ri - r f ) , X Mitt. 

*«ft. HiJ*J& (*„-»-,)■ Silt, *r«lal!H (6.1.4), Mftttjf-ft, 
B#sniB)g«5.5flf««w, (it-^Kaiif, &T 

8.28c) 

Sn*M0f*iH». ^rut*aiiaife11BirJ£*^«l««^r**E« 0 KM-& 

« « « ? i£ £ # S * * tt * * tt A « *, ( permanent income hy¬ 
pothesis) : AAffilflE tfc TA A&A; «##tSIv£ : tfc 

TAtfc; (BPiiM0«($) 

f- (6.1.1) fifth? Tfk^WRM? )*? 

TleS^i&^fnjM, nfifcjE (6.1.1) M SRF^j£: 


y, = 02 Xi + iti (6.1.S) 

n*i (6.1.5) jt/BoLSfcfe. ft£J 02 M4nT&it2fcJt:&*J£ (ifBJJEPtt 
6A, 6A.1 If): 


A 


1]X,Y, 


var(j? 2 ) 



( 6 . 1 . 6 ) 

(6.1.7) 


.#6# .#tst 
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ft* a 2 Wit*: 




* 2*^ 

A ' z*: 

(3.1.6) 

var(0 2 ) ^ 

2_/*; 

(3.3.1) 

2 2 «? 

* = *-2 

(3.3.5) 


flffft*r*Mi»«ffl!*, 

ft&, £i+l£<> 2 itf, itu#(Hjg U-l), flff©# 

JB(n 2) t (*fl-£?) 

-£»£» 35 -, at*r*«E9i«*s (ahswm) «, 2^ = o•&* 

&:£«Je 2] «,=Ol^-$« i„ ®ft, fci£® 

jfilnlJtl* S «, %-, & 3 *J5r*SBM*lj2*ft r 2 

IMWMtW, ®Xftf*Bi«S{llffW , #0*1*118 Hi SBftfi! 
SrJRWdaa, iBM3W^fflr ! , 9m*HijS7*sMa**s«K. 
mat, &%mfnm ^*M£?a®A»isi!H«s 0 |3i 




J 68 


iMW:*0r»di#£l»* 6A H 6A.l IT*#;*— W, 3 

w^*±w r 2 #*®£+.*-£*r«iie»0!0. fflft*mfliiaaj£#wiia! 

imvim r 2 £ A*lT« r 1 : 


raw r 2 - 


<Sw> 2 


(6.1.9) 


ft: aiMi CiB**»a*!ttttiEW) 

M^IS r 2 K*£ 0 <r 2 <l, r’fcffltfc, HUfc, 

-•®#*#*xt*«E0!u*s!tt£ r 2 n 0 

ATifc^sw #teffi**KHfa*®n*&#gq/Kf C & 

wwwtto* * ’-,’ #*«a**f*M, 

(«rf±^T-#), #pJiUji£*£»®-+aJR 


I4» ► 


**#m $»**<& • **g ^ # «s* 





+ (specification error), 

AWnitW7^*^ttl»l!l3^SWfg5£ 9o 




* 6.1 $ iH 7 1971—1980 %■ M fii Afuture £ £-# K If * ft S 

(capital gain) * X ft * ± * B # # ]!Q£ & tf) #■ 0 * * (%) 

fr#***:****#^#^#***®** <%). 


-®«iiliSH*«8^«^*i«ii8i*8illiii*w^ 


* 6.1 1971—1980 ^ Afntnre »£##}§ $5 

(rfrtSiiE#S§£> W^lsllg^ 



Afuture 

£4rEJ« 

(%) 

y 

#**#* 

rat 

{%) 

X 

1971 

67.5 

19.5 

1972 

19.2 

8.5 

1973 

-35.2 

-29.3 

1974 

-42.0 

-26.5 

1975 

63.7 

61.9 

1976 

19.3 

45.5 

1977 

3.6 

9.5 

1978 

20.0 

14.0 

1979 

40.3 

35.3 

1980 

37.5 

31.0 


Sf S : Haim Levy and Marshall Sarnat, Portfolio and Investment Selection : Theory and 
Practice, Prentice-Hall International, Englewood Cliffs, N. J., 1984, pp. 73-0 ajid 738. These 
data were obtained by the authors from Weisenberg Investment Service, Investment Qunpanies , L981 
edition. 








Y, - ai + PiX ; + u-, (6.1.10) 

& + y, = Afuture (%) 

X,= (%) 

a, = ItE 

[ (6.1.10) Y, — a,- + ftX, +• a,, BU&ftftjtf. - ##&] 

^f-a, f *jEft 
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Y, - ftX, + u, (6.1.11) 

tea (6.1.11). !0S*: 

Y, — 1 .089 9X, 

(0.1916) raw?- 2 — 0.782 5 (6.1.12) 

t = (5.688 4) 

1**91 ft 1**, 1%. -*!$?&*, 5 

a AfutureS£ @ 1.09% e 

MI-tMlftSSS (6.1.11) ai** (6.1.10), &&&%%$] 
*s* Aitm «,.is^r% 

±±M (6.1.10) Ml® IB ffl*6.1 

Y, = 1.279 7 + 1.069 IX, 

(7.688 6) (0.238 3) (6.1.13) 

t-= (0.1664) (4.4860) r 2 = 0.715 5 

v±: (6.1.12) ^r 2 ftifD (6.1.13) ft r 2 It * * t & •-J tfc ft . AS £ & * 

**, *iri4*tfeiE« ft*. B*#. ft* ft flit** 19 03 

(6.1.1) &^i£3Ift 0 

WfcfcHij (6.1.12) 4» (6.1.13) A#, ^ f >A 

i± W. Er 03 -M S ^ -fe- it iH &tj ^ K®i^Tf*ii4 4>4(F 

( Theil) WPfo, RP*> * a,-$ £ ft » , It I: * * 

*J * 6 • 1 ft 9k IS A ® !B ft & * , * # € .« ±t if A EJIJ3 ft # * * ft ft 95% 
lift SR* (0.656 6, 1.523 2), S5 ® (6.1.13) K fil Jill A 
<0.519 5, 1.618 6) o iUHJt, at * tfc, is * g. 


6.2 


MM, 6.2 ***«*•£?■ 

1988—1997 ¥$|bJ, 1U 1992 MjEtf-J*(8&AHA&«K (GPD1) 

£/*.&£. *—aij&am ioMxH-m GPDi»fg s as-jiji&Hiia'&'Efn 

3g=faJ£ey?i]#-]giJ£jBiit lO'fZ.^TtfnWS’^JEi+M GDP 
Sc®o (4nm i992^x*«*ito) 

J70 (gffi£ GPU I *t GDP ft @ !fl * £ ■ mn # « ffl BA 10 « 7cit ft $ ffi, 

ig**_*, fgfn^;, Yfiix#? 
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4gg***3*^ * £r**g£**>Kfffc 




»«fc 4": 


siSlililisISSlillilgaiSiiiiiilsiiiliiiiiSiiilSiipiliiiliiliiiSiPiii 


^ 6.2 1988—1997 $ilftA 




¥0) 

GPDIBL 

GPDiM 

GDPB 

GDPM 

1988 

828.200 0 

828 200.0 

5 865.200 

5 865 200 

1989 

863.500 0 

863 500.0 

6 062.000 

6 062 000 

1990 

815.000 0 

815 000.0 

6 136.300 

6 136 300 

1991 

738.100 0 

738 100,0 

6 079.400 

6 079 400 

1992 

790.400 0 

790 400.0 

6 244.400 

6 244 400 

1993 

863.600 0 

863 600.0 

6 389.600 

6 389 600 

1994 

975.700 0 

975 700.0 

6 610.700 

6 610 700 

1995 

996.100 0 

996 100.0 

6 761.600 

6 761 600 

1996 

1 084.100 0 

1 084 100.0 

6 994.800 

6 994 800 

1997 

1 206.400 0 

1 206 400.0 

7 269.800 

7 269 800 


&: GPBIBL= IU 1992 ^ 10 fc £t£H& AH KM®®, 

GPDIM=W 1992^H^^Jti+«,AMP4.e.|S^.-, 

gdpb tu 1992 if loiizA.aapjtkr.m, 

ODPM= W 1992 «T-Tf J3 *5£ti- W rt *.5“ .fctt* 

: Eemamic He fan of the President 1999, Table B-2, p. 328. 


ililliSi§!iiiiii?iii»iiliii^iiiii^lisii^iii!siigiiiiiii^^| 


Y, = $i + 0 lXi+Ui (6.2.1) 

■it+ y-GPD], X = GDPc fc$L: 

y;=™iY, (6.2.2) 

x;=u, 2 x t (6.2.3) 

K-+ TO, fn J&flr*. «RSi? (scale factors); to, ft w 2 

* (6.2.2) ft (6.2.3) S.JE y; ffix; Mifgff (rescaled) SO Y, 

«x ;o 01 in, y,- wx,. *« iosoiM.*Ak®/ra' 7 T 

'b'fl'1. Y ‘ = 1 000 Y(, X/ - 1 000X,; w, = w 2 = 1 000, 

Y* fllX,’ WIhJiB: 

v;=fc >-fcX? + *; (6.2.4) 

►/5/ 


*■«•* X % * fi ti ml lb 1# as #; aifr 
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&*t* s V' = a-, V',, X' = zv 2 X,, a‘ =o< 1 ft ( . (;5Srfl-£?) 

i-A» A 4 ; 

2 . A w A 4 i 

3. var(£,)ffl var(A* )* 

4. var(A)W v ar(p2 ) » 

5. a 2 ft a* 2 ; 
b.r\ y ^ r \* y . 0 

«in*n« («aj&3*)s 


iff. = V - A* 

(6.2.S) 

a ^ Xiy ' 

ft " »; 

(6.2.6) 

N 1 v2 

var(/3,) - „ - ^ 

(6.2.7) 

v,r( ft ) = Si; 

(6.2.8) 

, S< 

5 n - 2 

(6.2.9) 

^^«fe,ffiOLSS^i = (6.2.4).tfn#S»J: 


A* = v*-&*x* 

(6.2.10) 

' s*; 2 

(6.2.11) 

,*.v IX* 2 , 2 

v ar(/3j ) <J 

n Zj x i 

<6.2.12) 

™-<A ) = 

(6.2.13) 

S “ ; ‘ 

* ~(n-2) 

(6.2.14) 


BfcSn T £ X ft £ $ its Y* = w , y, (m 

y- - w,y ; ); X" = WiX, ( »£ 

Xi - uf 2 Xi) ; d * = -wi (i i i 7* = tt>| y ftx * : 

®g,MvEm: 

= W2 Xo 


(6.2.15) 

A* = «>iA 

(6.2.16) 

#‘ 2 «wfr 2 

(6.2.17) 

var(jSf ) = tt’fvar(A) 

(6.2.18) 


^#£»»*if 'itissr #i** 




(6.2.19) 


var (/?2 ) = (^) var(p 2 ) 

7 _ 2 

- r *‘y’ 

!0£», £M4G S*SIHriffl«£ 

jtXW. 

172 m (6.2.15) m (6.2.20) as*is*SE&^4ii-a«FW. win, s 

»rwi BPRiKB^PEtt, ( Y,, X,) $ 

pj cy;, x') o ajfeStCittWTWo atm, 
iftSMvr w,®. |H.®XRa^« (W® 2 =1). ® VRfgHf w, M, 
M)»3*s*i#E3R»iaiS'ein*S«te*ia4#RSIB**MW w, If, MB. 
MYKSfi (bp Wl = i>, Tin xKMSfu,at, vm&gm&ff 
mmmwmaif oa*< 2 ), fi«ie«».R;ic«*i3i*®o 
MifiJ, M&ii^ (Y, X) sij (Y*. x*) 

MWi-fffcW OLSttitSWtt^o 

1988—1997 GPDI ig GDP 


* TiiE *!***%£*, iiftfll 6.2 , # & * T a HUB £ 

GPDI fP GDP IP tUO fc * jp if % : 

GPDI, = -1 026.498 + 0.301 6 GDP, 

se = (257.587 4) (0.039 9) (6.2.21) 

r 2 =0.877 2 

GPDI sfc GDP *P K W 7 k 7t it #: 

GPDI, = - 1 026 498 + 0.301 6 GDP, 

sc « (257 587.4) (0.039 9) (6.2.22) 

r 2 =0.877 2 

>±f, *»S.-ifc0r^, M B !)3 (6.2.21) + JS It ft 1 000 

# (SPM. lO-fc^xtSjW^jDt^ Wl =l 000), ».».£•# >£■&*& 

^1. 

GPDI» 10 11.%.% it # W GDP U f ^ * x if # : 

GPDI, = - 1 026.498 + 0.000 301GDP, 

se = (257.587 4) (0.000 039 9) (6.2.23) 

r 2 =0.877 2 
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*6 Jff 








x £ GDPTXI, tfei #****.*#*& 
*t !fl* (6.2.21) (14 000) (to 

GPDI« S 7i H A. it # ffi GDP U 10-fi || jt it # : 

GPDI, = - 1 026 498 + 301.582 6 GDP, 

sc =(257 587.4) (39.899 89) (6.2.24) 

r 2 =0.877 2 

S! pmikik&Mffi, tit. &. A *6 in 4- fi 

* (6.2.21) 4 1 $ (6 $ 1 000 #„ 

)±t, JiBiHbJSrtHlBtt r 2 (£####*$. if r 2 ( 

JfK r 2 

T, 


i73 

B £ * y Mj #■ -ft 

M, (6.2.21) *. &$$*( 0.301 6 W.tZfe, GDPU&$-* 

#■{?/., SP 10 * 7L, GPDI 0.301 6 -t- 10 f££jt, ft PH !0 

(6.2.23) *, GDP « — + 4MfcRP 1 ‘S T^tEMS#;, GPDI ft 

0.000 302 1 10 fcSUcWaHfco 3«, GDP 5M GPDI w 


§6.3 ^HMfc£*M[s]!ia 


jn*« njB*ffiiEi ja ? w 0 b 7E*i5s * * * « m , a# *j« fi sot «i & to. & 
«SftTo 

3 s S:, ft y JttXiftHim*, 4n*ftfliffia«g®aiL0)£X*: 


y; « 
x: = 


y>- y 

S Y 

Xj-X 

Sy 


(6.3.1) 

(6.3.2) 


•£* y=y»#^Kj{i, s y =i'65#$@ti I s x = 
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X (Kl# y; fox; (standardized vari¬ 

ables) 3 

(iEflJRL 

jiftfl£6A, #6A.2U.) 

##, Hljy^fiiiBlfiAiJIiHiJSSa^iHT. =f)i, OK3g 

■®) (®1 !)3 : 

y # "A+ &X ( ' «i (6.3.3) 

ail'Wfe mftSE StftfcBI © 

y; =A’ + ft*x; + «; (6.3.4) 

= Pi x; + «; (6.3.5) 

ftWld!lqig» (& p‘ ft /?,' It*) + /J 
(6.3.5) s-^aJic^iHUHun. 

/j*m? £«#£, (#?sfc) 

ftWIrslt#., !3j (t**-ffc) in &’ iMfc'Maii’ffigo fft, *715- 

se«® (6.3.3) *ra, ywxsjf 

(6.3.3) (5 <6.3.5) ±m)m\, ik®ttiPJ®l±-Vf + Mife«| 
CiPDi ft GDP -m, ft±— 

GPDI, - - 1 026.498 + 0.301 6GDP, (6.3.6) 

se= (257.587 4) (0.039 9) r 2 = 0.887 2 

% <!' GPDI ft GDP U 10 eH7UTj „ 

**&=? (6.3.5) W&SJlllT, 

GPDi; = 0.938 7GDP t " 

se= (0.114 9) (6.3.7) 

®ff]*niStoHSfft» (6.3.6): MGPDIT^IftA 30H 

ft* (6.3.7) £ («*ft) GDP)jll—'h 

$5J®£. m (#*#;) GPDI 0.94 

s^it-^pura. m 

*£ ffi #t5i] h 4|s jfeft # jtaafr tb« = ja * —ra !0 5n w * a tt 

&)&&}& fflwm 93 

t-c msz, airi^Kffl/?*«fw*^^[ai!Cijt«3st#»*w-ftfl[-a 0 & 

tt'K*«l*MSWaf^W aw* 

J75 M&iftWrfU % — £, to T* #*?£#; (31 !R (6.3.7) 

£-1'&/££['!]M, no^fn&me.i r 2 ffw 

*M**&*T*6-HiM r 2 {Ac tsr.,6, & W £ ^»^8SD<j p m$czm 


#6* &4#g!MiXfr 
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(6.3.8) 





n<P S Z = X Hit. £$• 

ff]»iI®05EfPHl!Q^W (ft*) 

(6.3.8) W(S3l, 


§6.4 


bn® 2 #*0rf§aiM, 

ftTum/itr*. *fn%«-®Hffflwiii!a«a. -em 

JMMl%, ltf]tttt*nTttlil£l«t9: 

1. 

2 . 

3. mmmm; 

4. ^ftfliiicm. 

atiitife«-»*aw«r^. la&fcftfctttt-e 

§6.5 nmmm&'\±: m&m'&mm 


#lSli(|SSS[[5]!0^S (exponential regression model) ^ % W JP T #1 S!: 

Yi = P\ Xf’e"' (6.5.1) 

InY^Infi + ftl nX,+ u, (6.5.2) 

K+ln= (BP1U eSrJKWam, e = 2.718) 0 l8] 

bn®ft (6.5.2) M&L: 

lny. = a + ftlnX, + U; (6.5.3) 
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177 


fSStt, M^ffiOLSEm^ftitc &*tns 

«&*»#—**» (log-log), MS (double-log) (log-linear) 

II. 

Kn*S*ttt£laI-fl«®«HlJ£J^»5J1«JE, K'J "JfJti 01.5 ft ft if 

(6.5.3) 4-: 

Y ’ = a + ft X,' + (6.5.4) 

git Y’=i n y ; , mx;- inX f „ SfWWOLSftii-* « *nft##»]£ o mp 2 

MmvtmftjG-KmfM' 

xf**sw-+«A*Rg(rEtta#a&fflw#j&, ***m 
« ftiWBET y^x w#tt, &tt£Ag£n </hW) x 

& y mg!}]£%& mm, yK*w3jE-isa»ffiiRfi, 

fiMfr. »jftSiflrmi;fcWffMfr#tt, » 

(a) fftm, Mill® 6.3 (b) ffi. j* 09 M *t ft * 

(-ft) Wftit:, 

v In y 




®6.3 7S»tttta! 

ft (^fff-ft?), (constant 

elasticity model)<, l,o; & , $n |H] {H 6,3 (b) M/JS, *lnX W -*fcjjgflf# 
tt, lnX#$ifc—i n y 

A, S&A Wft ^ a In ft ft ^ = a 

ws^iic^^is—®ts§ 
mzth inY.^inx,. Mm&®, *»%&»&&&&*&$&-&%mm 

6.3 (b) 


* ^ * # #Mik & >J3 #t g* &j & 


►J57 






$L 6.3 %& rfj 7 ^ A '& -S & .i tt5 ( personal consumption expenditure , PC- 
EXP) ^ ifef .3] >ft i tb (expenditure on durable goods, EXPDUR) -, f S’ S S i 
'M ( expenditure on nondurable goods, EXPNONDUR) fa % lB (expendi¬ 
ture on services, EXPSERVICES) ^ ffi ^ ^ , % t) 1992 ^ ft 10 A X 

ito h21 



miiiiiisiiii 




* 6.3 



3ft® 

EXPSERVICES 

EXPDUR 

EXPNONDUR 

PCEXP 

1993-1 

2 445.3 

504.0 

i 337.0 

4 286.8 

1993- n. 

2 455-9 

519.3 

1 347.8 

4 322.8 

1993-in 

2 480.0 

529.9 

1 356.8 

4 366.6 

1993- IV 

2 494.4 

542.1 

1 361.8 

4 398.0 

1994-1 

2 510.9 

550.7 

1 378.4 

4 439.4 

1994-n 

2 531.4 

558.8 

1 385.5 

4 472.2 

1994-E 

2 543.8 

561.7 

1 393.2 

4 498.2 

1994- IV 

2 555.9 

576.6 

1 402.5 

4 534.1 

1995-1 

2 570,4 

575.2 

1 410.4 

4 555.3 

1995-n 

2 594.8 

583.5 

1 415.9 

4 593.6 

1995-111 

2 610.3 

595.3 

1 418.5 

4 623.4 

1995- IV 

2 622.9 

602.4 

1 425.6 

4 650.0 

1996-I 

2 648.5 

611.0 

1 433.5 

4 692,1 

1996-n 

2 668.4 

629.5 

1 450.4 

4 746.6 

1 996- in 

2 688.1 

626.5 

1 454.7 

4 768.3 

1996-b r 

2 701.7 

637.5 

1 465.1 

4 802.6 

1997-I 

2 722.1 

656.3 

1 477.9 

4 853.4 

1997-1 

2 743.6 

653.8 

1 477.1 

4 872.7 

1997-M 

2 775.4 

679.6 

1 495.7 

4 947.0 

1997- IV 

2 804.8 

648.8 

l 494.3 

4 981.0 

1998-1 

2 829.3 

710.3 

1 521.2 

5 055.1 

1998-U 

2 866.8 

729.4 

1 540.9 

5 130.2 

1998-m 

2 904.8 

733.7 

1 549,1 

5 181.8 


/58 ► 







?£: EXPSEKVICES = W 1992 

EXPDUR = »»ft3£ttl. fct 1992^l0fc*7tv| a 
EXPNOMDUR •• tf-itJflASdJ > K 1992 ^ 10 fZJUcil'o 
PCEXP = , LU 1992 ¥- 10 Aii, 

: EtvjnomiV Report of the President , L999, Table B - 17, p.347. 



tefcamam#*]ti:tb# jm±„ D °p^th^ 

rtftfltf + Ajil t&AlB 3 

jHs, 0P^*iPT: 


In EXDUR, = - 9.697 1 + 1.905 61n PCEX, 

sc- (0.434 1 ) (0.051 4) (6.5.5) 

t = ( -22.337 0)'(37.096 2) ’ r 2 = 0.984 9 


*#:/P 

JJf&, EXPDUR 3t PCEX $ #&#*?,& 1.90, ii * $ , i&A 
A«#&iHitt#l%, 1.9% n Hit. 

AfP-AAi«f A tUS«*«rJP H4:-. £ >JM 6.17 *b 6.18+, # & * 4+*1 


§6.6 ¥*N»£M: 


£#»!*«*¥: SeltiiJ^iS^M 


&*Aia-^i9:MMIM|rWiHU*®».aF3E*, SoAn. gnp. 

It*. «-£***«. 

ftwt H*#IXtS5r£WJt££aj, (BP 1992 ^3? 4 

*a : A^ii)o isite^ftiB^AniKs+^iittin'Frts^jEjpj^J:: 

Y f =Y 0 (l+r)' (6.6.1) 

(BP^EifJl'elA) JJHfeft. ft (6.6.1) W mT 


InY, - In Y 0 + fln( 1 + r) 

5E®i5: ft=ln y 0 

= ln(1 + r) 

l*nlte (6.6.2) 


( 6 . 6 . 2 ) 

(6.6.3) 

(6.6.4) 


#6# iKStttiicB0mm0m» 
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(6.6.5) 


III y, = 01 + 0Z t 
ft (6.6.5) 

inYj = (3, + +• (6.6.6) 

f--WS 

91, ftTlsIinT^ YWjBt*ScflS0!B7cS*l«U 2, WTX 

ft (6.6.6) (semilog models), H ft**j~ 

(&*.«+* 00 = 1 *) etxMW9stih«o ft?7figT&!3£, ruifitif 

jRjtmwfljfflniHttaeaixfK (i«*-iin> cutK»i : f±®i#W3it«:«w- 

(log-linear) (MJfcttftfiBPtttStt) $D 0 - if#®) 

0ja-?SSIttW (it) 0H7C**r»W^-#«S, tfW^fcatftSlItttfe 

(lin-lof?) mMo 

ftScin^J.T.a^WS^^HU, (6.6,5) w ft 

Jt*T*&£0!)-l)G (4*0S«f» o ftffiftig 

0 (AAV* 

an*# y too, urn (6.6.7) #^10^^00^ x mm 

#&$*«, Y fWff4H£$gft)SSi(!-fe*. §P 100 mi p 2 &Hi Y 
»•»« 100 f£« ft YXtX (semielastictlyX (f»JI: )gf§ 

®]#tt, «fn«!S4.i»?) 


* 7 (6.6.6), #£.* 6.3 0 !0 


In EX5, = 7.789 0 + 0.007 43 1 

se= (0.002 3X0.000 17) (6.6.8) 

t= (3 387.619)* (44.282 6)’ r 2 =0.989 4 
A: EXS**# jS-ilH, W*** />«'K 

(6.6.8) ftM#;*:, 1993 #•# 1 1998^* 3 , 

(#*&) 0.743% tt**#, :&«7 2.97%ftft 

if*$c *T 7-789 0 = 9f£»%l EXSftftffc, 9r W*# BL A#. tJ # Si EXS 
*l*Dt OP 1992 4 ^A*) 2 413.90 (#.ftj& 10fc*7C). S 6.4 ft %j 

TftH (6.6.8) + #0# ®!0& s 

B?ltf%£i=r *#*¥<, (6.6.6) *£»MM3RRft£fHRW 

<«-•'NtfjftW) (jg-'mmw) tifitfi 

®»M. (6.6.4) KM ft ffliTtilW&xm, Wfiil, 

miw xtstffiwiiiwfew^, 

,6M * ’ : ')■) t'fii'4T # «' 
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8.00 

7.96 

& 

H 7-92 

■35 

-t< 7.88 

m 

7.84 
7.80 

®6.4 1972—1991*, * SICK GDP Wit*: 

0.007 43. Hitt [antilog (0.007 43 > - l] =0.007 46 idc 0.746% „ Hilt, M 
BJS^J : F-4 3 , 0.746%, B&ST-0.743% 

*gt£JSfSg|SJ!o (6.6.6), Mft^BlAPTW 

tSS: 

Y i 37 P\ + fat + w ( (6.6.9) 

M, >KttlnY*twraWlil!tj, ffiijfttt YXtntlBIWlHnH. 

Hk #[ M ( linear trend model) , j\- R ffi Bj |h] J| ? M %, %J it $£• $> M. 

(trend variable)o :11 b—— 

SB* (6.6.9) m Y 5L 

z , SB*t:ft&W, nil 

X’fT#f1ffWMW££:£diRlB, (6.6.9) Kjfg 

JfISaT: 

EXS, =2 405.848 + 19.692 0? 
t = (322.985 5) (36.247 9) 

r 2 = 0.984 3 (6.6.10) 

(6.6.8), (6.6.10) 65#JS1CSbT: & 1993 %-% 1 #{£$ 1998 

^fOfsESnW, 200 fclDLfftMiff Jq,, BP3r#£i±5 

(6.6.8) &&£$i (6.6.io> 

„ JWfimfiias. (6.6.8) m <6.6.10> rn^mm 

®„ fgffJ&sfS 7 

Mtfc^#M!5!! (6.6.8) fa (6.6.10) &<j R 2 0 


-Q-2-k-1-1_ 


0 4 R 12 16 20 24 


-* 6 * 









''lit, y»W4Hfci«ic, ®aL£#ffJJ!«K-tt«**r -X ft<j—t -tfft Ik® 
it, ttrti yw«*tM. iBasiia-BWMSffliii??*: 

Y, = Pi + ftlnX,+- K,. (6.6.1!) 

^ x#**. 

inx « S ft 
y ft* ft 
x ft is Xj- * ft 

a V 

“ AX/X (6.6.12) 

AMISJSvt:— A® (6-6.12) 

AY=ft(AX/X) (6.6.13) 

S^jirSfcift. (AY) ffftltlxMttfto $nftJS 

fMftGtlOO, PJ (6.6.13) iftthT Xfftl*WYW*.«ft# n #JAQ, 

ax/x&$ o.oi (ai*> a-t, y MifcttdH-fcJseo.oi (&)=, tt 

An, ft- 500, up 4, y «a^i®'tt;*fe(o.oi) 

(500) =5. Oo fa Jit, Hi Afjffl OLS^fiit^fK-F (6.6.11) |ft ft! 6 if* r tfc 
4fc (6.6. 14)0 -teffiil-Mlilo.ol, 

-ft (6.6.1D 

IS? —(Engel expenditure) - 

(Ernst Enge!, 1821 — 1896) ifrg, (JlL >J 

®6.10.) Sftfc^iih M.£U{iil 

.ft 5t It $ si & ii ft Si ft - ft •$, 8)5, it & in @ 1 if At fp £ #1 ;£ * ft fj 

5.2. ft IfJ * *P ft ft a # » %B # ft i£ # D ft. # is & 





M #i!l B 6.5 f ft * A B. ft ft B *. *ft£tliftA*llUttftftJUttt, 
47***#**«»*2. ftft*ttftft#ft£jft&*2ftft*ft-F : 

* ft * tU i = - 1 283.912 +257.270 0 In & £ lb * (6.6.14) 

t= (-4.384 8)* (5.662 5)* r 2 = 0.376 9 

vi: *-fA^/>((U8vJ'o 

«#lMUtftarft*B#, ft#-f 257ftftA*ft**#A*lb4HtB 

1%. + 55 + *& ftftft* l!i*ftJttftft 2.57 ^tbo (at: 

HIT] &## italic ft K 100o) 

ft#tt*«. ^TWAITWftlbftSMtftAAtt#, BP 

dx y 

o&ffttftdift* 6.6 *4-#&£ft 7 «$*«.) 



7(K) 


600 - 

— 

500 - 

OS 


— 

400 



e 

300 

*& 

200 


100 


°r»° 

® o 


«o °«P e ® o® 
°® ® rf> o o° o 


300 400 500 600 700 800 900 

&£.4i (Rs.) 


ffl 6.5 


§6.7 0J$M£tM 


BTKTMttMiSf*** (reciprocal) $ £ 0 


X (H3r*&£l0|ft$3C$AK31). {Iff 

sxt /?, fn p 2 egitfc'trj^— 


H63 


*6* XL * M «u± EHT3 m & & & It 








« x mm*, &(i/jo mm-FW 

(Sis ft*—#»), mf y @iit , « ( 6 . 7 . 1 ) a# 

a6.6«s?aj<-3 ( 6 . 7 . 1 ) 

6.6 (a)«-~'Hfe!5i, ^SS6.4 f gp 64 -t-SsRWJLa^tt:^ 

SJt-Mfi&iK, BttT±MJSJL*#£:* (CM) ffl A *9 GNP SUf-t-i? 
#, ;if-*Fra6.7 titdAfg&wJu 

inwwa, m.^ 6.6 ( a ) mm-. m 

ifiiTPIo mmxi&i GNP MiSta, CMfftBjsi 

TP¥, fiM#Ai5 GNPit^itin. CM ft Fff£$)*£. 

nn*SffittK«‘&«*«ai (6.7.1), sffiwpjAuTHUia&Si*: 

CM, = 81,794 36 +27 237.17(1 /PGNP,) 

se= (10.832 1) (3 759.999) (6.7.2) 

t= (7.551 1) (7.253 5) r J = 0.459 0 

^^A^GNP^KifiB, fij"f-A + Jb£82 

a, jn#*a is mmm&mft, u/pgnp,) cm m 

PGNPSiaj^t;o 
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6.6 ffl»8i ! 7=j! 1 + ? 1 (|) 






*6-4 64-t-0*»±W^SRflfe»Jg 


MM 

CM 

FLFP 

PGNP 

TFR 


CM 

FLFP 

PGNP 

TFR 

I 

128 

37 

1 870 

6.66 

33 

142 

50 

8 640 

7.17 

2 

204 

22 

130 

6.15 

34 

104 

62 

350 

6.60 

3 

202 

16 

310 

7.00 

35 

287 

31 

230 

7.00 


- iI-* &. #F # M-w 






4 

197 

65 

570 

6.25 

36 

41 

66 

1 620 

3.91 

5 

96 

76 

2 050 

3.81 

37 

312 

11 

190 

6.70 

6 

209 

26 

200 

6.44 

38 

77 

88 

2 090 

4.20 

1 

170 

45 

670 

6.19 

39 

142 

22 

900 

5.43 

8 

240 

29 

300 

5.89 

40 

262 

22 

230 

6.50 

9 

241 

11 

120 

5,89 

41 

215 

12 

140 

6.25 

10 

55 

55 

290 

2.36 

42 

246 

9 

330 

7.10 

11 

75 

87 

1 180 

3.93 

43 

191 

31 

1 010 

7.10 

12 

129 

55 

900 

5-99 

44 

182 

19 

300 

7.00 

13 

24 

93 

1 730 

3.50 

45 

37 

88 

1 730 

3.46 

14 

165 

31 

1 150 

7.41 

46 

103 • 

35 

780 

5.66 

15 

94 

77 

1 160 

4.21 

47 

67 

85 

1 300 

4.82 

16 

96 

80 

l 270 

5.00 

48 

143 

78 

930 

5.00 

17 

148 

30 

580 

5.27 

49 

83 

85 

690 

4.74 

18 

98 

69 

660 

5.21 

50 

223 

33 

200 

8.49 

19 

161 

43 

420 

6.50 

51 

240 

19 

450 

6.50 

20 

118 

47 

1 080 

6.12 

52 

312 

21 

280 

6.50 

21 

269 

17 

290 

6.19 

53 

12 

79 

4 430 

1.69 

22 

189 

35 

270 

5.05 

54 

52 

83 

270 

3.25 

23 

126 

58 

560 

6.16 

55 

79 

43 

1 340 

7.17 

24 

12 

81 

4 240 

1.80 

56 

61 

88 

670 

3.52 

25 

167 

29 

240 

4.75 

57 

168 

28 

410 

6.09 

26 

135 

65 

430 

4.10 

58 

28 

95 

4 370 

2.86 

27 

107 

87 

3 020 

6.66 

59 

121 

41 

1 310 

4.88 

28 

72 

63 

1 420 

7.28 

60 

115 

62 

1 470 

3.89 

29 

128 

49 

420 

8.12 

61 

186 

45 

300 

6.90 

30 

27 

63 

19 830 

5.23 

62 

47 

85 

3 630 

4,10 

31 

152 

84 

420 

5.79 

63 

178 

45 

220 

6.09 

32 

224 

23 

530 

6.50 

64 

142 

67 

560 

7.20 


FLFP - %. 

PGNP = 1980 *F£j h#} GNPo 

TFR-1980-1985 IP- 

fl#W£ir**aSc 

^ :Chmdan Mukherjee, Howard White, and Marc Whyte* Et/wowemrs Da to 

Analysis f<rr Uei>ef.ofnng Countries , Routledge, l-oniion > 1998, p.456. 
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f’GNP 



PCNP 

B6.7 

t85 IS 6.6 (b) 

(Phillips curve), ffl£ 1861—1957 N M © if It ( Y) 

*U£#.WH5H£ (X) »ffi, 

(b) (FS 6.8),'‘ 9: 

Hum 6.8 mm, 3Jfcilk 

UK) aft*HK**jgir 

®*W5fc>lk*] Lr , H.t/fHW.«lkwV(i:*ft:?ljBW.nK.l:fl-, 

*5fcjkMI§l#$fc3lje«XSeT», ilSA*wXffi$ 

fiiRPR (asymptotic floor) , =!P f ! J h 1 JSt ffi K ifc— }£ olll^f 1 



@16.8 IF ¥4» Sir AS 


/66 ^ • it tt Hi iff ‘T .« tit 






ijE+^rg s isrwfl-aw 

fflo •#s*Ht#ri®Sft*:&ifeJli&»3E. (O- 

livier Blanchard) o i20J £n*$ ff]4 »r t < ftf M ft ME* , %fe$L& 

toffi*#0MftJ&RCPn MI 

ftik'Mit, 4-un, amt 

SOTtest: 

*,-«^ft(UN, -U") + «, (6.7.3) 

j«? * *» *, - % t if-m % b m & mm -f- 

«I-4S (£ - l) 

UN. — tf5 « ¥W$|Ij?fcilk* 

U" - % t 

u^rnuum^-"- 

* =f < * ffi lifiSMasi, m w h; ia Aka it ®si < - *, -, iff a t sp ^ &7 

W}Wjfi1SaflRa**¥Wjiat?01K^S5 3^, 

Mfi£, 17 a^^ifeS'MnJBo 

(6.7.3), SfnSt^WSP 

*t ~ *r-i = pi +ftUN, + u, (6.7.4) 

-/3 2 lt c (6.7.4) &W. M1-WfflS:lBjjfi»0|fe+W3Eifc-^ 

&&.!&, ® if $2 *#1 (*-ff^?), ITij /3, y?jE (ji 

*0>J L'" *jE)„ 

WSffite-T, (6.7.3) 

Slr$^ (modified Phillips curve) , (expectation* 

augmented Phillips curve) ( Ssfcif *,. iA/^Si®}MU#B&8k) i&iiUiijX.# 
3l*ltf»rill!S ( a cce 1 eratoi list P h i lli ps curve) (*H4ffi^4k^M2rM± 

Jf, ^HBB*IE*ffrt&*TWfiPa«)o 

ft-^^MijEwwwffjiiiiBiaw afna 6.5 ■+*&,+, i<m- 

1998^isnftajs*K#jtjt + a 
ccpi a ms) 

«rm^9jjfi»»insaw*fli u, *Tf_,), fsium 

cpi«i*xt 'Mmm-i-wm, 6.9,, 


6.5 


1960—1998 


m?u 



*Wi#l 


(te.'lkl 2 - 

I960 

1-7 

5.5 

1980 

13.5 

7.1 

1961 

1.0 

6.7 

1981 

10.3 

7.6 


* « ■* .H se # sg e ns ^^7 

























1962 

1.0 

5.5 

1982 

6.2 

9.7 

1963 

1.3 

5.7 

1983 

3.2 

9.6 

1964 

1.3 

5.2 

1984 

4.3 

7.5 

1965 

1.6 

4.5 

1985 

3.6 

7.2 

1966 

2.9 

3.8 

1986 

1.9 

7.0 

1967 

3! 

3.8 

1987 

3.6 

6.2 

1968 

4.2 

3.6 

1988 

4.1 

5.5 

1969 

5.5 

3-5 

1989 

4.8 

5.3 

1970 

5.7 

4.9 

1990 

5.4 

5.6 

1971 

4.4 

5.9 

1991 

4.2 

6.8 

1972 

3.2 

5.6 

1992 

3.0 

7.5 

1973 

6.2 

4.9 

1993 

3.0 

6.9 

1974 

u.o 

5.6 

1994 

2.6 

6.1 

1975 

9.1 

8.5 

1995 

2.8 

5.6 

1976 

5.8 

7.7 

1996 

3.0 

5.4 

1977 

6.5 

7.1 

1997 

2.3 

4,9 

1978 

7.6 

6.1 

1998 

1.6 

4.5 

1979 

11.3 

5.8 





a: atej^flfe^^cpiteis^er^tfc^ifeo 

R *4* m : Eftmonijf Eeporr o f the President , 1999, CPI '£ ft 51 •& H-63, p. 399; % ilk ^ W. 
& B-42, p. 376c 
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S 2 
W o 




-2 

-4 

-6 


-P _ 'i-o-^cyp ---o---- 


3 4 5 6? 8 9 10 

^ik^s {%) 


ffi 6.9 


tetm $, ai?»*)ik^^t»i#s ft r»j ^ % —-f&£ jik 

£t*jlfc»#. fciftM-'NBtt (££) ®J0;@|S!iSj£ —t" 

TiiW'MraSftdiJnTlHlJQ. mcft, iSflrffidSWWff, ffilftff 


*£**#*-* i+M: & iff <? £ it* 





0.689 SUN, 


4.178 1 - 

t = (3.952 1) (-4.069 2) r 2 =0.3150 (6.7.5) 

SJ«*t!t(>r,= -3.251 4 + 18.550 8 (~) 

t = (-2.971 5) (3.062 5) r 2 = 0.206 7 (6.7.6) 

0.005 

US! (6.7.5) £$, Sfc-Jk+TB i +-5ftjb., Ma®»Jlfe^ 3 FMj± 

^»o.7 s-zx-mo ns ( 6 . 7 . 6 ) m°M, 

tm ( 6 . 7 . 5 ) Bfiiutjragifgwa&jfcjk** 

rrn _ _Al _ 4.17S 1 __ ( (\ZQ f, (<k 7 1} 

U -0l 0.689 5 6 ’ 059 6 (6.7.7) 

6.06%o 5%^“ 6%£faj, 
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wjtfuws, miftSxtftaaiawwifco swsuta 6.10 g?*. $n 

(Bp3EritHis)o [22] iSffW«aiBrteHjffca-& : r®»i^.j te Bi8i:« 
SL 0«£ftffi«SF¥'K Kff§.« 

ftlffl 6.10o (ie.» 7 7.4 a ) 


y 



*6* Jta lira it# Ms 1 ## # 
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m SitJfcT@««*!TarII4JI# mmM A (TSfiJM^KkT- 

m&R* 

it-tPirijcw^5ciPi0«aB-f. SMnfcTiisw** 

i-rfea-tw® b-i« f^ UiH@ia —j&, ft dj § y,, urnmik H-aws 3«sa 
at, <0{Ji«-«##ieji!ii'BjW##: 

1. «fi«gisnfe niflfei&iJiT-^ifipsewa*® 

jt, 

2. (B|l«> fn ISlU ? *MS 0 

fMlttifc 6.6 rfj 

»w^ 9 T*as^ii:^ift=f«<nfcfc4»#»^isiw«a.., 

IS! 3. 0fSfe#ffllWS«J!$««ie—SWAMJH. lfc*n, 

ft $ A 4 ? * * « «■ ft a =* fife £ a w s i5c, sis ft fn jo. & * $ tfr« £ * w s % * 

ft, 

^pfj» jk ma*, mtm n#w &.&m& r---taw-Stas m -ft<si»««i„ 

lESiSIttlftiH f, ifcMSEti-ffiSWc -ft®.® 

WSXSm®, astt«IS!!W r 2 {M.tt$m-&m.M r 2 iZo @JltAft]»ft«1»il"J-Hfc 

r 2 «, rs}^«aiwia$i4 

^|EJ!)TT^«|5Ji kkkkkl !MHl"F ViMMjek 

H«’ 

5.ItfgMM«r ! it-Ii, ifeiftgift. ?MMSt£[ft r 2 I« 

»»■•» snKffiftT-^+Jiiwifewap#, aitffifliSffltssiipsr^wiDiex 
at. ftfi-if-s* 

r 2 m&a55^«iw*$w <: i3*®«A«iter ; ifea'hffi®f5ia 0 

* «.<> 




urn. 




Y = ft+ ftX 


ffft- = 


dr 

dX 


#ffc(-- 


c [Y 
<iX 


ft 


?2 


m 


*r«) 


InY = ft + ftlnX 



ft 


‘f.m&'p&y, ■ it *&;#■*&«(. 
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* «*i m* 



!ny= ft + ftX 

p*(y) 

ft(>0* 

sms^S 

Y^ ft <- ftlnX 

ft(i) 

ft(y)‘ 

09 Ik 

±= 

M 

Q2_ 

+ 

II 

-*(£) 

-ft(jfe) 

*r»«# 

,nY= ft"&(i) 

*(£) 

*(*)’ 


&: * x ■£ y * x « y 

x fa y 


tSSSSSSi© : : ■ i£ 

i? + j»TK:ftsy«!! 


1HHHHHI 


* ■ =¥- mum mm 14jh m t &-lb = 
«an 14 ^ « m it pi m in ^ ii 


^*SnT0B#®!s 

Y^PiX?’- (6.9.1) 

3*---^ (6.5.D «is3®»*r«M»«i! 9 * rfSi+WHW, njffiit 



y,. = /s,x% ; 

(6.9.2) 

y-ftX'Je”. 

(6.9.3) 

y f = /SiXi + «, 

(6.9.4) 


lnY t - “ a + ftlnX^ + 1 nu, 

(6.9.2a) 

lnY- = c + ftlnX« + «; 

(6.9.3a) 

!nY i =ln(£,X;+ «,.) 

(6.9.4a) 


a = ln^ 1C) 

« (6.9.2) &#ti£S!&*£±att (X*#ftWW> lal!bl&£l, E* 

(Xt») A flift ftHttWo (ft: 

&£m$mPimjk&& ttw=) (6.9.4) 

S*ln (A + B) In A + InB., JgfiUStttf <6.9.4) ’ftW»Kj’lBVVtfeo * 
MM(6.9.2)fa(6.9.3)r§J^^tfelsl!a^M,^JiliSnrffl OLSgtML&JnlK 
ttit, <Bidn*a&jfciftA«awBMiiRMtti£®» -iewoLsw blues 
®S* *7$S:t&3fe, ffi9na*Sg«.-fi 

IE£#^(Hj, #*#**.»«<&»*£, ^MTurW>^ 2 )o 


# 6 -# 


►/7i 








Mte&naMW (6.9.2) SjtSEtfEg d (6.9.2 a) u * T *] fll«J* iK£ 

smisuaijss, RMffinfe-. 

InUj — N(0, <j 2 ) (6.9.5) 

Hitt, ^airHftBa!U(6.9.2a)srf, «flj!C!-g(its»5 /« 

ffiHM.a'MsiewsiWM + c JRffitSih, jiulfUnu, 

»£;■&#$, HliJgtii^ar£ffiQ3T(6.9.2)4>^ «,• 

fl s 3 ' (e’ _ 1) fitXtlSiEiJS^flJ (log-normal distribution) 0 

*T«®ja^w, -t- 

(6.9.4) &'h2^®±»t#*fc4^fi-WlsI#3tSai, & 
(6.9.3) l£i*«1fft-4-ffiit± 

ttl f°lMo 

S, *«WiS, OLS, 


6.10 



^*^m7a*attiii!Eii«sss+»^TH*airst«MBiJBo 

193 0!9o Xt 

SMW; Jlfc^h, ii#-it»» r 2 

2 . Brinmt 

1KW*«, iSSFEMfiiEfcMM., 

— &£.&&&&&&&•. (a) XHRgHSM&aMi&M; (b) MfC 01)3*1 

Mi (c) fiflftHSfo 

4. #xt#H*#fe*s! + , nftjfT 

Xt»Hl!H7BWLia!ail#a(Bff*0jH^*tla||gj£»5(MS:. 

li]'J3^*^ia:^j5iiJi]iJ37E^jBtlB36<j^»m^S l t ! , 0rtti|-«*WSS» (ifi 
w 100) ftC*pqj&?tt (Rtf) «H£$. 0 
flrafttt#**. a^xtttna*. »*ni)ajEjfi»ra®s. -smsattH 
* hi m &so m 113 ^auftxMEit^So 

6. g&iass!*, 

^#J ® a sf$ t^rsi w ^ ait * $, sa m m& « mm^m a mm „ 

J72 «#»,»” "nitsWi"mm 





&m, (it) 0!a7&^ffl^o OLS fAi+M;** 

BLUE, Jlfc^h, 3ECNLRMT, OLS W« Biifc, &i£# 

ifg^-Tas®$isiiScio 4*s-t0!a 
z.m, in*&—&#=■» 

'it st , jfisffiMHteitra &rc e m «& j-m aitsi 0 » 


>] m 

m fsi^a 

6.1 z&marnm: 

y, ^ Pi + h x i + «i 

Kts = 0' r y), Jf = (x j -x) 0 SBtr«iea!K‘ffi«il®/So it 

«SifeiE*a«ei? Srt^WiHto 

6.2 ££ 1978 ^ 1 1987^ i2fl^»ISa£WTPnW@*s 


Y, 

= 0.006 

81 + 

0.758 

15 X, 

se 

= (0.025 

96) 

(0.270 

09) 

t 

=(0.262 

29) 

(2.807 

00) 

P -n 

- (0.798 

4) 

(0.018 

6) r 2 = 0.440 6 

*, 

= 0.762 

14 X, 



se 

= (0.265 

799) 



t 

= (2.954 

08) 



p®. 

= (0.013 

1) 


r 2 = 0.436 84 


n^Y=m±l5 (Texaco) * ft ft #j £ |s| A $ (%) 

X = f®HIS$ (%) l,; 

a. &H'MBi!a«a^rft4.Ksa? 

d. ft-z? 

H73 


#6* x#*&iskwif3m$n#mi* 




e. r 2 m? 

f. a-jfcRffl ^ - 'h* si ww i£-« a ms it i. 116 7, 

g . tfflw*2.95, 

s+jmw»2.8i. 

6.3 ^*JPTKI!Cl«ffls 

y; = A + ft (i) + Mi 

ft: 

a. as- 

b. <sciK#ftTta^«a!? 

c. y^5j««iff*? 

InYi = ^1 + p 2 \nXi + «, 

ieyiii£iiia±, ^fcxii?E^tt± 0 /s 2 = 1 , &> 

i»a<i Btsa y-^x 

6.5 

«2!I: Y^ft + A^+a, 

fJO; y; =«, + « 2 x; +«, 

y*»x 4 jig«6.7£ifsgAflSH$?6fl:3E#o tttftWtf 2 =& 
(s,/s y ), R®?*3;TSrWtfe^ : 

iP^RJtV*W^ 

6.6 s#J&T*J«3l:’ 

In Y * = a , 4* * 2 lnX * + « * 

In Y, = /?, + ftlnX,- + «,. 

«4> y; = ^y ; , x; = W2 x,., aiw^jitt, 

b. «ia«i r 2 WW|a)? 

6.7 «EISI!EJ (6.6.8) *fl (6.6.10) Z®, fttffltKSjf? *fl- 
£? 

6.8 *f®!E5 (6.6.8) 0.005 

6.9 tg^Ftg)X (6.7.3) 

fetf ? 

6.10 ,§> $1 fcB fil (the Engel expenditure curve) fi3 — 'h 

4 ^ Y = *m-Bs 

*«»«*, x = »*#iftA, «T«i«ai: 

174 * « *.» * " ’ iti'i# # i * 


/35 


6-4 






J9S 


Y, = J3, + + «, 

y, = A + ftd/x.o + Wi 

In Y, = IrijSi + /3 2 lnX, + u. 

In Y, = in/?! +ft(l/X,-) 4- «, 
y s = p, 4 ftlnX, + 

*»£##***», ft^„) 

6.11 #fisnT«s 


■trS/iv Mfflff-& “W ire® 

T, &«*sstb«;sffl? 

6.12 HasS0T«SI SM* 7 381*1 ft US 0: 

a. Y = j8,X f, » > fe>l, j 3 2 = 1, 0<ft<l, - 

b. Y = £,«**, &>(), /3 2 <0 


6.13 


iiliHiii 


* 6.7 


£K«*n*6.7JJrzi? rz1 : 

*®i«^iisaii^iiw«wai*aiiiiii 






Y; 


X, 


Y; 


X; 


86 

3 

62 

35 

79 

7 

52 

45 

76 

12 

51 

55 

69 

17 

51 

70 

65 

25 

48 

120 


iifi«iiiSiiiSiiliiliiililiilliSl8i^ill 


ffl IU T& £! * Hi ft ft ft a !Q*£i+: 

100 \_„ n I 1 

loo- y,.) _ft + &(x, 

6.14 *7 ®*Jft*SA*nSr?ft;*j«A;£|laI »#«»«■, 

CES (t§. S5 # 'ft 51 tt, constant el asticity of substi tutton) §•: §§ $[ 
(Arrow), fifi (Chcnery), (Minhas) ft! 

ft* (Solow) fflTEJTWSa 131 : 


* .« it * .«• a? ^ fl? m 09 M 


►m 
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k*( l ) - log/5, +ftlogW+- u 

( v/l) 

a 

(St*. 

ffl3g6.8fSdbSiM, M 

fi»TfW#ttJ&1.333 8, #E.t'^-^Tt_h t f 1 


iS» 

S 6.8 

mWHHHI 



i>lk 

log( V/L ) log W 



3.697 3 

2.961 7 

*« 

3.479 5 

2.853 2 

$*4 fib if 

4.000 4 

3.115 8 

TfcfE 

3.660 9 

3.037 1 

*#4‘**»A 

3.232 1 

2.872 7 

HE 

3.341 8 

2.974 5 


3.430 8 

2.828 7 

AAA 

3.315 8 

3.088 8 

%8rA 

3.506 2 

3.008 6 

±matiSh 

3.235 2 

2.968 0 


3.882 3 

3.090 9 

«fHA 

3.730 9 

3.088 L 


3.771 6 

3.225 6 

at? 5" 

3.660 1 

3.102 5 

si gam 

3.755 4 

3.135 4 

Damodar Gujarati, “A Test of ACMS Production Function: Indian Industries, 
I"958 , ” Indian Journal nf Industrial Relations % Vol. 2, no. 1, July 1966, pp. 95—97. 



lasss 

6.IS $6.9$ltil968- 

-\w2ifmmmn$Lmfor- 

p u b w gdp { a 4 


j*Att) ^H^fdffln^n a n M GDP^F-^H^. GDP^ffrH? 

*finas-'h 


776 ► 
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* 6.9 


GDP ^P-tfr E T 

Y 

»Q iff flfrW 

GDP^fftH T 

X 

1968 

) 000 

1 000 

1969 

1 023 

1 042 

1970 

1 040 

1 092 

1971 

1 087 

1 105 

1972 

1 146 

1 110 

1973 

1 285 

1 257 

1974 

1 485 

1 749 

1975 

1 521 

1 770 

1976 

1 543 

1 889 

1977 

1 567 

1 974 

1978 

1 592 

2 015 

1979 

1 714 

2 260 

1980 

1 841 

2 621 

1981 

1 959 

2 777 

1982 

2 033 

2 735 


Colin Simkin, “Does Money Matter in Singap<’>te?"' The Singapore E< :onnmtc Re¬ 
view, Vo]. 29, no. 1, April 1984, Table 6, p.8. 


m® 


Tmi&asw^«si: 


l - Y, — a, + a 2 X, + u, 

2-Y t = p 2 X, + u, 

n i P Y= gJAl; ^c H r 56<JGDP¥tfr0T- 
X = iffi P ffift m GDP ftHf 

6.16 #W^g£6.I5 0rl&$[Jg o Y fnx 1 456 Si 1 76(1, ffiis 

346 n 641o farfTIMHIfi: 

Y e " = a, + a 2 X‘ + a, 


#ti* xL&XiitfemmiKmitisLn 
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6.17 


0gJ«6.3 D *UiWJ84i£HJW*fc*. ttit 
fc#tt«*Sifec lUBfflB B n ^ffc*0J)3?, a+|B3*0!l3 7na^^ 

6.18 MS 6.3 XH^m, 

6.17 ‘f*&3ttW£&£ffibfc&, 

6.19 0?iJflSi.7o W&foMT JtMWsS, 

jErftffft^rs-jtaaKBjw^*? s&aiiftBWits. 

[3gfia»] 

[1] W ^ :!& fi? ^ § Ernst R. Bemdt, The Practize of Econometrics \ Classic and 
Contemporary , Addison-Wesley, Reading, Mass., 1991 o 

[2] :K § J. Johnston, Econometric Methods, 3d ed, McGraw-Hill, 
New York, 1984, p. 87. 3*$IS I KS 1975 

[3. “Capital-Labor Substitution and Economic Efficiency”, Review of Economics and 
Statistics , August 1961, Vol. 43, no. 5, pp. 225 - 254. 
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So? = S( Y, - ftX,) : 

X'} ft 

* (i) 

d^& 2 


d$-, 


= 2S< Yi " AX,-)(- X,.) 




( 2 ) 


ft = 


Sx.y, 


S*? 

^PRF: Y, = &* + «; ft Alifc^SJt: 
SX,(/3 ? X, + «,) 


ft = 


S*? 

SXj«,- 

E*? 

[ft: £(ft)=fto]Hjtfc, 


= ft 


■ <**&&<*& 


( 1 ) 


( 2 ) 


(6.1.6) = (3) 


(4) 




(5) 


E(ft - ft ) 2 


= E 



# (5> x,• MBtfiiwiaxBi 

x, m%-. 


var (ft) — E(ft 



^ (2) 


(6.1.7) - (6) 


2 ft*; = 0 (?) 

M.WS3A. $ 3A..1 + 7 (7) &, 

*h s#*# 2ft = o„ *tt^aJKAEBijn«af» 

iM^ r, 

fiffiaffisiajin 2ft - w&, ®fnws 

2y< = &2x,+ 2*. (8) 

=--&2X S^4^^i2i = 8 


k 


2v ; 

= 2*. 

y.. y ttMHft 


<9) 


(3) $ (6.1.6) #*-#. ibT (3) +Wft*5e 
(fcfr*?). (9) ft Sfc^fllffeftEfltto 

s«t- : #ajRAiajfci + , wmis#, 

2*,-x, ®2ft^f¥« 0fe : 


X, = 7, + a (2.6.3) 

mui&ftwtoemtt/i'' at«»s 

y=Y+a (10) 

H*W»«E«SI*Bt 2ft Miffi* mu : 


y*y do 

‘MO 8ft y fli, Y idj(g. 

ifia&W'N4lteJ&4f|§jtt, SbIM. (3.1.10) 

*r®tfca. a 

71c)ie?P^®^,6<j 0 'if5J = 

mm < 3 . 5 .5a), «m-. 


mo* & 
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( 12 ) 


6A. 2 


r*=l-M=l~ 




TSS 

irm 0 . 3 . 6 ) &w-. 


rss= = 2*?S*? ( 13 ) 

UfcJMz®* (fiPx?.)y^M»i). *££&, rss< 

TSS, stffift, r 2 

*fT £*£««!, SI 

RSS = ^ 2>i - /*!]>>? (14) 

(ft: Yfpxia^w?r-*afct^fiiw» 0 ) Rss-je^r- 

22 = 2 y ;~ ;VY 2 (gp TSS) 3 RSSBTflB^TTSSo jg® 

tRJHMJEX r 2 arffiAfttt. Jt&, Sb*^ 2 x ?< NY 2 , rsss» 

tss 0 




y, jt <#*) ^{6^ y. (#*) *** g* s. 


Rilt Y* a* —^tsiifcagtto (1) JS£BP 

as) m (2) ^ftiftssn^niiaii-TM. sift, turn 

®E£. *T—0flU 


y; = 


2<v, 


tot HttftflfcftXttH&ii:** 
*h 


- Y) 

- = 0 (16) 

(ft: ®ffj ^j?f« M ffi s, 


2 . = v (Y; ~ y)V(n ~ *> 

y 2-1 v 2 

■(2 S,V " ! ,i7) 

= = 1 

(«-i)s* 


ISO ► 


* <+* ig * *® 




n ' 1 

JB 

ia»] 

I ; Haim Levy and Marshall Sarnat, Portfolio and investment Selection : Theory 
and Practice, Prenticc-Hall International, Icnglewtxrd Cliffs, N. J. , 1984, Chap- 14. 

[2] M£H, s5 fi Diana R. Harrington, Modern Portfolio Theory and the Capital 
Asset Tricing Model: A User's Guide, Prentice-Hall, Englewood Cliffs, N. J., 1983, 
p. 71 o 

l3] Sifitfiitit: m Dennis j . Aigner, Bask Econometrics , Prentice-Hall, Engle¬ 
wood Cliffs, N. J., 1971, pp. 85 -88 = 

[4; Henri TheilJgdi. --'NKfti 

if* &7 til 6$ l£5 =. SLifotfy Introduction to Econometrics , Prentice-Hall, Englewcxxl 

Cliffs, N. J. , 1978, p.76. $13*# ftffllfcSM 

L5] ewftarg (3.1.7) +, «g§-@fi5L(»*&■«[. 

[6] &9LmMko 

[7] MftiXmWA&ft.liSi : (1) InAhi = In A f InB , (2) ln( A/B) = InA - lnfl 

# (3) ln(A 4 ) = HnA, A gfi fiiESSrifuJB.-fe &#*„ 

[s] hub *axf», 6P« 10 

ln,X-2.302 61og,„X„ SIMM. Ifrf log fg « 10 >Jj£ KDttSt; 

ammi e m io 0 

[9] , 3tM^^M7iA^(dy/y)/(dX/X) - [(dy/dXHx/ 

Y)]o ft 

d (InX)/dX = l/X 

d(lnX) = dX/X. iPh»X»*#/h*{fc (ttj**^* ? d) «f-f X tflffl Jtf ® ft W£ 
it, xihfX »*«$«:, InX ®$it=X 

£'4fc. Soft, 

(lnX < -4nX 1 . 1 )=s=(X,-X,. 1 )/X f . 1 = X 

JKflMBlH, S#ftS *&£**«&»««!; 0) S&Xt&W. (absolute change) , (2) 
ffijtit a£ tfc M 3E ft) (relative or proportional change }, ( 3 ) W ft tfc ^ -ffc ( percentage 
change) (percent growth rate)„ ftSQ(X, - X,.,)S/Tt*fc*f3Hfc, (X,- 

x,- 1 )/x < -, = (xyx f - I -i)*«»Att«*«:. m<x t - x.-^/x, , 3.100 

it3£Vc2£.nikm, X, WX,-,*>•«*£* X 
[101 tt=F%i&mirtteGftt£&it. 

&. y, = p, + p 2 x i + u , Muff, 


# 6 m x ?: m & & m m & & & 
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ru] ## Arthur S. Goldber^er, 

Topics in Regression Analysis , Macmillan, New York, 1978, p.120? 

[ 12 ] Mm&tetsv 

nrA, -7Tfit. f&n, 

[13] m-fM-zuG. 

$4f5 6.8 

;i4; rtHka^tfriuiim 

/3 2 = d(lnY)/dX = (l/Y)(dY/dX) = (dY/Y)/dX, 

Masts (6.6.7)a IfT- Y Kix Klf 4'f ft. 

( y, - y, .,)/y,., 

(x, -x,.,) 

if :ii¥. I = !t 

[l5]-05^fJffla^>^.S[f]#PJdY/dX = ft(l/X). Sft, /? 2 = d Y/(dX/X) = 

(6.6.12)„ 

[16] JSL Chandan Mukherjee, Howard White, and Marc Wuyts, Econometrics and 

Data Analysis for Developing Countries , Rout ledge, London, 1998, p . 158<, ^.£ff§| MJ 

SP5L (fcl Pi T H. Working, “Statistical Laws of Family Expenditure, ” Journal of the Amer¬ 
ican Statistical Association , vol.38, 3943, pp.43-S6 0 

[17] »*x; =< 1 /*), m (6.7.1) gsxt##x*r«a y»x'its% 

Mo 

[18] (6.7.1) »##ftdY/dX = -fc(l/X ! ),R^Xl, SnJMzftjEltt, ft 

M$n^ ft Sftfft, fSMHSt&J&IEW, #S'iJSL-f F8 6.6 (a) ffl 6.6 

(c)o 

[ 19] A.W.Phillips , “The Relationship between Unemployment and the Rate of 
Change of Money Wages irt the United Kingdom, 1861—1957 Ecanomka , November 

1958, vol.15, pp.283 -299 „ &£ , 1861 —1M3 ¥WI«i] Wft«. # 

[20] # 5L Olivier Blanchard. Macroeconomics , Englewood Cliffs, N. J., 1997, 
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^<lnY)=— &<-^>-/M^) 

* 55< hy )-T^ 

dY_ a Y 
dX x 2 










tt i+ 



202 ttSn, 

SfOWMSTH^^A^iSitSf Y, {3. 

».afajfe<Bii>wa»«MM»«®o h*, i&ti&a, 

»■**«*»£*. -*^a»»3E«ft*i«#»w-i!ro *fat 

ififJUfflcUST SteffiES* 
(J£@) j&fflSttfc (51#) M/% p ptfr& u ft*-, &*rifi»#»ttA, ft# 
ftfif., *?«» sitt, 

+3t.tM*s!. jnffle^w**, ;«tieafi?i@i^5c <£$*) EfiMiHj 

Strife, »*MfcH3EMIHJ0 ; F y, MT-Wt-it gel'll# 

w^imm. KiiM^aiPia, 04*9$+, mm 


►w 


M7* £stwIB-#-#:»a-wm 




§ 7.1 




(2.4.2) Jtr. PRF* : 

Yi = P\ + PiXn* P)Xu+ u, (7.1.1) 

203 ^4> x 2 ft x 3 (^unaTu), «m 

i’»*.’*aa. Ms#c*fcBtiaiff*iiti, ~f» r tJc«e.»o cn 

£7rg (7.i.i) + /?, n®®*. -e(t3i x 2 fu x 3 

YMtS}t&, •££tb 70 r 7 r*fe£JiJ&S 4 > 

y $ft ft ft ft «&;*»« @10* ft (partial regres¬ 

sion coefficients), & # X ft Iff BP (44 M ft „ 

£*]«&&* 3 *m^^l2£WS*^tt0!Q«ia!W<i* + Sf^o 


«. *««. ■£: 

E(«I I Xji.Xjj) = 0 *t#—(7.1.2) 

£)?*]«£. aE: 

cov( u t , u f ) = 0 i 7 (7.1.3) 

aE: 

var( u,) = a 2 (7.1.4) 

cov(u,,X 2i ) = cov (Uj |X]() = 0 (7.1.5) 121 

aE: 

(7.1.6) 

X %$SH:£flffiflM;KgH£, aE: 

X 2 i7 X,£H£*|flltttttt£K (7.1.7) 


MY, &nR?B 3 *8|5W. RWtcM 

W&0U37cM&{fiW£WW$¥tt (variabili¬ 
ty) O 

M.(SS (7.1.2) HJjgSg (7.1.6) M-&SM JE#T?fS 3.2 1!r0ft*ife 

Mo ( 7 . 1 . 7 ) x 2 ^x 3 zmpcmi%tti*&,&£%, i?±±.%*,pc 

(no collinearity) sltS^i ( 4U 5fc & R S it — fifo *E& ;£ £ £. ) * 


784 ► 
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(no multicollinearity), 

mm attain 

jEsSi&m, 56:8; @5 ft «#*.*, *#«-*&*■£**«» a 2 » a, « 
ffls 

A 2 X 2i + A 3 X 3 ,=0 (7.1.8) 

iiiisa m Xj m x 3 5>—irm, so 

H (7.1.8) A 2 » ft = <> HtJ**, JOtt X 2 *fl x 3 ^14®i 3 

Sift, SnU: 

X 2l =-4X 3i i& X 2j i4Xj,=0 (7.1.9) 

WM8t*S8tta3feM<> » 

*M^££ift-^ft(g£Mit8L Gift ( 7 . 1 . 1 ) + m y, x 2 jfiix 3 #sift 

M»#MfltJi£a, ifcAfnrorsfo 

&S4 5 , a«Fate«fiw»iniRAife^5*t*®4^-saicw*ie, «®hb 
m A-tjit mz. b m , mmp,4i —-t^«u.*$.■ nsw 

feA-MSWSSiA;*, ^X 3 , = 2X 2 , C =F£ (7.1.1) Ms 

y,- = ft + ftx 2i + ft(2X 2j ) + «, 

^ ft + (ft + 2ft)x 2 , + « s 

“ ft + «X 2j + u, (7.1.10) 

^'i 1 a = (ft + 2 ft ) 0 gfc^m, 

•ja= ifna, &%mr}Ttn\s\\B(7.i.io)#mm a , 

* Xj( = ft)*t rttKfM (combined influence) , 

s'jfihitfis x 2 (ft) m x 3 w&m&m (ft)/ 31 

,&Z, PRF 

«e*iis±tt^tt*e«si&—jferajw 
^-N« e lo^fttrewjRWc 

M«j2fi*f-«iriMaifc (wprf) #i§s!i?Q-= c £r 

«awta#tfi*#8*±^*^w (»*) m« Raws»**■#* 

(7.1.9) *B#tt«M£ti£:£ D 

fsx 3 , = 4. 

M*5 


« 7 * & ft *3 9? ■&*#:■&& MM 




7.2 % 7C l°U)3 "75 ?S f§? IP 


W&, £ (7.1.1) ft!WM V 

a#: 

£( y, I X 2l ,X 3f ) = ft + ftX 2 , + ft,.X 3i (7.2.1) 

BP. (7.2.1) X 4 « X 3 Y 

(fi. Sift, *nFm£'*»8p#, 

2%*#lft|5|!l3^«f, #J.afllJ9f*JR6&. SS&SglHl!t3 5EfflBlf Y ftJ^M 

r 81*9* flu 


§7.3 


B'J W H #h tfj, ft ft ! partial regression) St St 

MM {partial slope) S& s {SlsUQ 3^$fcKj ft jtJfflT s ftE*#ftX 3 « 

x 2 ^'£ft i #-&b|, y y\ x 2 ,x 3 )&)$Hk, & 

* os ft x 3 *£»*£( y|x 2 ,x 3 )xt x 3 «£4#ft !41 w&-ff ft 

x 2 Mfl£3Efctf YMjffiftl “!ie*g” •£ “AT X 3 

ft!) Pm»io HfHitil, ft £##& X 2 tti#*£Afcflf«T, X, Mlt l M 

hi y^iift}!Kit 0 sp^’^tu y “Mm" $ -#” 

M, x 2 Q [s: 

+0!l3x»M*3e9ft? *T»»&- 
.*. iLftfmsisuLSjet:*ftj^j7-o Y = )imzt:m 

(CM), X 2 = A^IGNP (PGNP), X 3 = £1#tR« (FLR)o (gMfriM 
#FLRM^M&. FLR *[ CM ft 

fgnpM#M, mnfftmtikfoM, MM# CM rt flr in PGNP*t 

flr ftipijs, «jg#-T^a®0m+»siw*JiE. *»cMftPGNP4> 

FLR ft) («ltt) gJPfto mm%6A «fflMJ*nTRj5: 

CM ; = 263.863 5 - 2.390 5FLR, + u u 
se = (12.224 9> (0.213 3) r 2 = 0.669 5 (7.3.1) 

PGNP ; = - 39.303 3 + 28.142 7FLR, + u 2i 

se =(734.952 6) (12.821 1) j- 2 = 0.072 1 (7.3.2) 

wj3&mmWo 

1S6 ► 


&&$*&$*& . if sm 




(7.3.3) 


SI ft 

« n = (CM, - 263.863 5 + 2.390 5 FLR,) 

r<7 cm flr mit) g«&jfeTM»5h> mm, 

u 2 ,^ (PGNP,-+ 39.303 3-28.142 7FLR*) (7.3.4) 

PGNP +1^2; FLR M ($H±) MSVftr 

lilitfc, KPlfi (flPGfeW f flr ft 

ft M CM ft PGNP) , $t in SM'ft 3\ PGNP CM W & & nfl T "9? 3CRS.t flfc 
«jnia: (,5LPtt^7A. S7A.2f)„ isiiaitJiinT: 

« H - -0.005 6u 2 , 

se- (0.0019) r 2 = 0.115 2 (7.3.5) 

*or fl:: HAOLSftS fl|,W« 2 ,W^M»a^c (JWI'4?) 

- o.oos 6 ««&,+,r pgnp cm m ■■ sgr 

Mijj CM PGNP WA'S-tW ;V 3 , 

ffilfPJ CMFLR Wii &1 !£I SMS WiS# , fflji K«f CM *t PGNP IeI 
%L& a 2,, nm a U M « 2 ,@Ha , SP njftsi) flr fftti fs!!U$%, iSfflHI&itH 
ClTiS -A, 

f£fj$i£$wfian ^aa-t&w&»? ^ 
laT-WifelfiOLSgl?, HlWfflSffliEriBXWlT 
jftflti'ia—a* rsibtk#u w, 

“«T 0S0£«i»frjU 


7.4 fH0!GH56U OLS ML fei+ 


J&Ttfrtf-HESBBfiiS (7.1.1) W#8c, *ff]5t«$ig* 3 

4 tfitife to A4 *(«*&&„ 

OLSfSifS 


^jT^OLSffiittt, (7.1.1) WPRFffl#Jatfi«iff.*0 

naSJRiuT: 

Y i --‘0i + 0iX 2i + 0 3 X ii I flj (7.4.1) 

Jt'f 1 ftttffl.TtfcJJi H, 

3 ftiyst®£¥lr 
ft (RSS) X«f ^Plil/is 

.«■ 7 *T 0 7L w ft? &4t!!& it pi « 


► 187 




(7.4.2) 


m ' n 2®, 2 _ ^j( Y, ~ $i ~ $jX 2i - fl)X} t ) 2 

RSSMS&itwa (7.4.1) 

-108 *7# (7.4.2) Wjjk/Mkttii-ft, c*« 

ft, *■«»«*»£**, inHKt3 7A. ?R7A.ifiJfM^ 

w, min tie sure (3.i.4) fii (3.i.5)]: 


Y-$i + AX 2 + &X 3 (7.4.3) 

^L/' <Xj* = + & 2 x 2 < + &]>_, x 2r Xj, (7.4.4) 

^.Xj. - ^yixu + jXmXh+ ^yixii ( 7 . 4.5 


*2f8 (7.4.3) fSffl&BP^JIJ: 

ft=Y-ftX 2 -ftX 3 (7.4.6) 

ft W OLSftitfto 

aff]JUE*2r8 (7.4.3) 

M (7.4.5) 


( ^ 3 ’rT 2 ,)( ^-rj) - ( ^ x 2 i x 3i ) 

(Ex|.)(SxD-(S^3.) 2 

( zl/> l rr3,)( - (^) 3^2.') (£1*2^3.) 

(Z4)(E4)-(Zw,) 2 ~ 


(7.4.7) l6) 

(7.4.8) 


ft $1 ft W OLSttitift, 

(i) arum^e (7.4.7) in (7.4.8) 4»w—'ha 
it x 2 m j, ww«ifij^9i»->h t 0riiC£ff]*0i±Ji*hifcM; (2) M^^TS 
lilS. (3) 




i(09 


OLSfeitm, S£5IficJSWS 3A.3 

iSSM: ifi^RfaEPnm^^SEitfSS. tfXM^SnT 171 •. 

o \ _ 1 . X 2 2- r 3. + XSSxi, - 2X 2 X 3 ^_ J x 2r x 3l , 

* L- s*s.5>l-<ew J' a ' 

(7.4.9) 

se(/5,)= + / var(/5,) (7.4.10) 


» DU k . 

******** • *+*«***« 









(7.4.11) 




r(&> = 


•<&) = 


_SfL_ 

(S^.)(S^.)-(S^3.) 2 


2 J 2,(1 - '• 23 ) 


8 + r 23 3 X, ft X., 


se(/3 2 ) = + y var(/j 2 ) 




r(&> = 


-(&) = 


24, 


(2*ii><24,> - < 2*21*3, V 


(7.4.12) 


(7.4.13) 


(7.4.14) 


” .24,(1-ri) 

se(/? 3 ) = + >/ var TO 
cov(/? 2 ./5 3 ) = -— 03 ' 


(7.4.15) 


(7.4.16) 


(7.4.17) 


2 ^ ^ w.^.i n 

(1 r 2l ) v x 2 « v -* 3 . 

a 2 U, ft (R*attW) #|g 0 

ftiJ»»*3A, $3A.5tfftSM», mitmtiEZa 2 ft-'h ;£«**#**: 




n - 3 


(7.4.18) 


£** 2 wa-fttt-*ft , ew«**xt«»^ [o 2 = (2i,v<„ - 2 )] ^rei 
se*ws*afi (»- 3 ). 2 «, 2 £mf. »fn 

ft ft ft, MJJifiHT 3 t ii ditto 
W. £E$*ftttJ£*, g*8EttJi «-4 0 ) 

—a*ai*g«... stflgM. ( 7 . 4 . 18 ) 

(«HH«7A, *7A.3l*): 

Z“( 2 = 2*, 2 ~ - AE^Si (7.4.19) 

Sfl (3.3.6) ffftft^itftH^fcXf^tf#,, 




^TcBfifcSft OLStttt*ft5R$**S!6<j OLS tt'itft-gff fttt 

®C 

1. (ffi) ifitfiim ?, X 2 ft X 3 o (7.4.3) 


* 7 * * 7c tarn & & : a it m m 


>189 







:t 0 . 1 . 7 )], $]-■•&«, ma, 

A [-'MHiH?-# (£-1) -tHWjc] t: 

V/= jSi + &X 2 , + ftx if + ••• + &X* f U; (7.4 . 20 ) 

ISfHft : 

Pt=Y ~ fl 2 X 3 ~ p 3 X 3 -ftX* (7.4.21) 

2. flii+ft y, ( = y.) y, »*&(!, 

Y, =^ L +i3 2 x 2/ + ^,x 1 , 

~ < Y - /3 2 X 2 -j3 j X 3 ) + /5 2 X 2 m PjX 3j . ()%ftft?> 

= y + &(x 2i -x 2 ) f /3.,(x 3i - x 3 ) 

“ Y + p2^2i + (7.4.22) 

« ft . *1 ¥fif-#. /K*5 *7K*3fedE* *f £ g ±4j{i a* a n „ 

# (7.4.22) « sp# y = ?, 

(ffis l> 2i - 2*ii ~ 0» ft*. ftT- (7.4.22), 

5'; ~ $2 x zi + (7.4.23) 

ftftx -CY,-- Y). 

Wife, SRF (7.4.1) 

-V, ^ S', + Ui = 02*2, + P:,X3i + «,• (7.4.24) 

3. 2«i ^ * = o, j£»JM (7.4.24) #S)JiiE^o [I&7K: (7.4.24) Wifi 
4^ {£**[! = : 

4. M «, -^ 2i «X,PW, S«,X 2l . = >]«,-X 3i - 0(ff.BJ 

.H,|Sfb£7A.l) 5 

5. a, gp - 0» [®7K: (7.4.23) 

WifiFiB-miy ; f . 

6. rt (7,4.12) ffl (7.4.15) I£, X 2 fll X., 6SM£f( r n m 

*1^*. 6 Z m ^>L 02 

ft r 2 , = ! B|i^^a«aPB + , 

£#io #*£#&**, fiaffi±aE«iii&as, mm r 2i m^k, w^mp 2 

*n ft Wtt(£i0r*tt!$W«3fc@Hi;* o [#«*:#« (7.1.10), 

Witife.j 

7. * (7.4.12) ft! (7.4.15) *£ Efl S. ft ?lj , r 23 *fl ^4,- s£ 

Zii-fs. <j 2 , spii^7,-^i® ff 2 i#)wutgi)fi 0 m 

im. a 2 m fall, S J 2i . KP X 2 «#*{&$& 

®*. ft WX£M'b, ft, 2c ft ft (Ki 

•feUft&U£„ 

8- ftSf5 7.HT0f^#W*5*att«S?Wfi^F. RTKitfiJIHIlPUtijKft 






(ft iff 

Mfe&, 't’ln^BLUE: -*fe—f+jb-^c-ga. ■efrnssffijw-^fcw 

*Mc (JtJiEH^SHHTP&fc 3A, *3A.6lT0fffiW«$*i#®. ff® 

ir j « s * 9 *+ffl ff. k ft y - ® tss *s % £ iii at if. m,) 


M. ft vf M 


ie & #■ n « & sir t , >r $ ft & si w m m & » « & ± n m \£ it t«t- s& m a --> - 
a - ^ # r hhht m .. uslw 

MS7A, $f$ 7A.4 1?o) ^M, *t o 2 M'ffti+jtifn M m Sm ,, uIliliE^ , * 

S«fiHm«», * 2 W 2«. 2/ »> w <? 2 M OLStt-H- 

-2) , *t-.£*1i!J&:» ^Jfl f 2 /{ » - 3) , n 
(7.4.20) * 2>M« - A) c * 2 WOLSteil-^:«f 

fll&flEW'HR, ffi MLtfri+*Jfi|3fcjtfc%** jtli« n «, er W ML 

ffi()LSflii+aM-T— S, (*fl-4?) 


§ 7.5 r 2 ^ati^^aui r 


* 0.5.5) msi, r 2 

ttJSKj •'hK* s ap-e^£ij4H^fi v»&$#** (Q— -t-) 
x #»Ttetfcfl!i3cW4>tk«, r 2 ii^9-#rafflsii**r£+ 2 -t-'£ 

*W0Jfcl||-i!^* o a#, fc:2$*«st + , SsfiltaMSljl YM^Hfij 

(multiple coefficient of determination) JHdi% I? 2 ; (Sit: h R 2 iEftl+ r 2 c 

^to jk$ 3 . 517 & ?-1- 2 tb is # r 2 „ 0 \l , 

y, =/3 I + J 3 2 X ?i + /3 3 X 3 , + a, 

^Yi+a, (7.5.1) 

K-+ Y, Y, (S, 't'gM£( Y, I X 2i ,X 3i )ft<l --t' 

ffii+Mo (7.5.1) MeT 

n>}-. 

y> = 02*2; + 0JXH + M, 

= ^ + «. (7.5.2) 

# (7.5.2) H'afJ, Iff: 

2-Vi - 2^? + 2 f< ^ + 2 2.v,«, 


to 7 m & x, ft \)d $y . # i/■ fiiM 


1191 




(*ff-A?) 


= (Aft*?) (7.5.3) 

tilEtlift, A'® (7.5.3) Sift, (TSS) 5?Tjft»^tr*l(ESS) + 

(RSS)e ffl (7.4.19) ft 

Erf = Erf + Erf - rfE.^, - &E y* r u 

«8Ua»: 


KSS = Erf = 02^2 y^Z, + 03^2 yr^l, 

*13 

ESS 


(7.5.4) 


R L - 


TSS 

iaE.v^ i + 


(7.5.5) 


19 


Erf 

[it®: (7.5.5) $1 (3.5.6) 0 j 

S^iSA (7.5.5) i+^o 

ft 2 *!r 2 -#, 1 £I5] 0 

t yw$#s r 2 © 

Jf 2 tt*ifil, “«l£" M£ a 

(«tt) -xm*. r 

(multiple correlation) fkWi, R„ 'SSMS Y ® —-|3 $J 

MSI, fiiRrnJiEnJft. R M 7* jg & iE {I „ *S±, 

S, JEfiijlMiiBfi 1 . 

temmumi, itsmiTSE r 2 *% k ^m^Ttmuamm a. 4.20) 

■f w—t ■» 0 93 m jr w am. var( ^) a m w x m ■. 

1 


va 


r(ft) - 


Erf 


2 I - R 


(7.5.6) 


&+flft®ejex y M«Be£», iwirffx,u-2) 'MauaTcm 
ww fi ! » [a-: *5Eaunti# 1 aa* « (* - 1 ) taBx,] a»#@ 
(7.5.6) 10 mmii tir 

(7.4.12) m (7-4.15) W»r = 


7.6 0fl 7.1 JL*5Etr$^A^GNP?Pjg^iR^mW^« 


224 ^11141 17 jlfxt^ (CM) jj A^ GNP (PCNP) AH 

&tfl ASL PGNP.*t>S$®:5t<j- CM tft ??.# it#U?:i 51 


/?2 ► 


******'7***^ 


if-* &Zf&M 6 tb 




(FLR) & S’ft $3 £ & t ft o t W ft FLR ft CM 

ft.&£*3l*|i»|BHI Ai*W****£. 

** ft fifths#: 

CM j = /?, + &PGNP, + ftFLR, + «,. (7.6.1) 

.9fffi|SL^li!*6.4#-{ii u i£ft, CM ft # 1 000 4 f 5 $ 35 #1 f: ft 5 ; 

A #., PGNP * 1980 4 ft A 9 GNP, ffi FLR Bl S fttt. $L * „ ft (!'; ft # A & 
64 'M8*#£ Q 

(St 3) Evifiws 3 tsi -it & # , ft *1 # M & T *# * : 

CM, =263.641 6-0.005 6PGNP, - 2.231 6FLR, (7.6.2) 

se= (11.593 2) (0.001 9) (0.209 9) R 2 = 0.707 7 

R 2 = 0.698 ft 

PGNP ft 

to B !S $ ft - 0.005 6o £**$ftfj£J:-*«M£fti*J9r3fi]ttftft 
[Jfcffft (7.3.5)] *£-#■*? #xf&#$]■£# >3? 

as#**;**. sun a# 
s*. 

$«.£ it ta * J» * ® jJ3 ft ft s - 0.005 6 A PGNP ft fiSJ3|t, 
'fcfcVfftfl, fit# FLR »*■**£, PGNPftgl *x, JLt*t*¥$T 
^ 0.005 6^^ft 3 # A 9 GNP ft* 1 000 * 

X, M# 1 000 5 £«&x:ft,ILt ft^J$T*ft 5.6%* ftft 

-2.231 6#*ft1fl, ft# PGNP Sj**** . (a 1 •MT# 

ft-- #4 l^ftFA5 2.23 A„ ft $ i" 263 

ftftSE®.. ft, £ PGNP *i FLR BS»f, !3iJ#4^ft#'f 

AJtJE-tAftft^Mft* 263 c 2*R, tfii###f 0 
*T & ft &r & * ft * . #ifcW'Mg|l3x;*0£rt* t Xt^r$J!jSi|!?g| 
it" ^ * 0-71 ft R 2 tt t °A f , JL#.&-£ $ $ # t ft # 70% -sf i PGNP sfo 
FLR*$#, #£3|| R 2 1. 3* T e ^f*ii 

£#«* ® „ 

-fift#- ft ftfti+S:*8 W % ±5. ftf°] H d ft-ff^ 

«£-#sn, 5 

- 4 * ft ft ft JM „ 




►•W 


* 7 # ^ 7i. inJ f& #-&■ & a- MM 




ff«nsrsiJ^7cPI!dWttf0dc itl-tfc. 

vx # % fd £ &m a * * w, % & z % # m & & s & pa u m & %■ u & * w $ 

tfJLS*E£:*—W, 

CM* = - 0.202 6FGNP* -0.763 9FLR* 

se- (0.0713) (0.0713) r 2 = 0.7<>7 7 (7.6.3) 

ft: JniM^MdgJftlPJi^ffc^iac Mit*, ftiT±-#E@ttifea«JS 

1*1, 

#M.j4'MBMB t t»BTWSSJ, «*$Fl.R>F$ t PGNPSa-tfeSS, 

«CMT-±i)TI^0.202 6tfeil, aHfcMfe, ftlf$PGNP^$, FLK 
#SC CM^tSjTPf 0.763 9 
ttA^l GNP»tJL*5Et:lSM**6S[*:. 
it, dST-rr^»4S*ft3EMW*affi#®^. i, 



W£7ClIl!0lttS®#®misl!El: 






ie^sftattPin^aiwjBS (7.1.6) «, ^ftMMiaiams 
ftiEttaaiffii. «>&, (Jtutfstt^a•■-«? 

M«*l3##Xt«SW^>#ff5|liSttM®Wvm, ®±-t> 

(7.1.6) ^ttJDJtt. 

aiBsrafi 1 af h j&* a.wis pi« mmw^ a, rth tt© ih 3 $*je$ in? 1 ^ 

M (7.6.1) A*J GNP 

(FLR) "%%" fit3»£ FLR US ft it JUT Iff *0 

U3: 

V,•- o, *- n 2 x 2i t- U it (7.7.1) 

ft ft Y - CM, X 2 =PGNPo 

GtM- (7.6.1) BrWttit (7.7.1) &M 

waaia $■&*}* «*?*£# Xj i(ii0j« o -act, $Hn& (7.7.1) ft^m 

T3FMW#»#^ («), Bi'GSIT-JCSM (7.6.1) ftM#!* (/?)„ 

SKft a 2 i£$dU&£! <7.6.1) ft ft PGNP 

E(i 2 ) = ft n 5? K+ «2® “2 ftSfftittto nsz, » 

f£-ftX 3 (FLRm, (7.7.1) ft PGNF PGNP 

*f CM A3C»nflW3E«fti|-w4? IfrSnflrtt. * 

«igffirif-Tli)(, if-.SfllttlHie (7.7.1), jJMSSISq-F^ffes 

CM,-157.424 4 -0.011 4 PGNP, 

iShf ►. 

“;***« • -if- 





(9.845 5) (0.003 2) 


(7.7.2) 
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§7.8 H 


se — 


r 2 =0.l66 2 


(7.6.D m, 

1. -WJfeSMt* (BP»*M?*), PGNPMJA 0.005 6 JftjmM 0.011 4, 

AW*-'IS. 

2. 

3 . *ei<a*n 0 

4. r 2 (tajS^r»J, ^WI®*M'I’R!9 r 2 MM# 


iHJEa pgnp # 

WgJSnTSF*: 

CM,- = 263.863 5 - 2.390 5FLR, 

se= (21.224 9) (0.213 3) r 2 = 0.669 6 (7.7.3) 

151#. (««) filing*'s “**” ^7Cfc3!fciWaifetttt«, 1ft 

Hs&Esft^'j&^nna (7.7.2) *jip*s««. 

swawss-^a. *««£-'Hjia##a>“SJB * 4 mm^u^ 


2 &&IE R 2 


K 2 H-+a*ttJtJi, jctt't'tt 

NMiBft; 151 *= HI fiTU-t-$«;*§;*;, R 2 «- 

wfcfe. x $aj»^^«sd> r 2 o it in, #nna (7.7.2) $ 

(7.7,3) ^ (7.6.2) fflite, 

X: 


R 


2 _ 


ESS 

TSS 


= , _ RSS 
TSS 


-l - 


S«i 

s 


>? 


7.8.1) 


iia,2y?3t*2( Vi - VJ^WaM’xa&BAM*#!:**. (fiRSS&fi]>> 2 

g-^*M^»a&»liI}H5c-'Mfc«£ e> lt±, Mffiia a, &S# X 

*fin. 2 >* w®r*BW'M£^*#*e*)i mz (7.8.0 ^xmr 2 « 

^ ^ c 'ff^STllfc, •(£ bt @5 -ft R — HSial (same dependent variabLc) fB Tfs p] 

'MftW ^ iMil 

StbSMtR 2 ^, X$fi«j'MSu Sn*«ffl 


* 7 jpr $ X,® 0&#F :&-itffim 


kl9S 







19 6 


k 2 = 1 - 


,«f/( n - k) 

“ d 


(7.8.2) 


A4- * = * = 3 0 * 

ft*?) ffc&iE R 2 (adjusted R 2 ), id* R 2 o "«iE" — 

(7.8.1) ASMfiiE: £-+»»**#» 

(fefi«K9i) MBS3?* 2i 2 Wn-iffi*®, lE^"-itSil*o 

(*ft*?)«ti»it. -3^a*«„ 

«« #6 (7.8.2) Xfl^*: 



a 2 *«**•£, £*£<7 2 w-'h*<8tttl- > is ! v fiy«WJS 0 

SttfflH R 2 » R 2 # (7.8.1) ft A (7.8.2) UP : 

R 2 =l-(1-R 2 )^ (7.8.4) 

M (7.8.4) £8Pffdi: (1) 3*T *>1, R 2 <R 2 . &&«*#, Hifr X $* 
W'hftlilBI. ftiEW R 2 tfc*«!iEW R 2 (2) fitfi R 2 £.££$ 

AW. R 2 oIWSftWo (,oi ft®ffl4', dn*iS?J R 2 *ft(SWfj|«t}E 

TSMffi®**,, 

&&.'¥&.%.mw— t- r 2 ? 

. 

T' # m 4> * Sit, fflR 2 jfo^fflR 2 *-# 

H*ilbA@*R 2 W “tt@ 

tr «ajftH-*tflifcttfl<jifc/& 6 Win, AnTM R 2 , 

iEW (modified) R 2 &fi6ttfc^#*?WIfF 112l i 

ftl* r 2 = (1-* /„) r 2 (7.8.5) 

ftkit&fe r 2 , n » ft* Hfl; 

fflifuiWR R 2 o 

S.'Eff&l'&iSCE#, (7.8.4) WiftMttiE 

R 2 R 2 —SfS&Wo R 2 — 

229 —•&], XtTJL*JEtr^HHQ (7.6.2), j£#nriil&fiE, R 2 * 

0.698 1, idttiltw + (n-l) = 63, (w-*) = 60 o t&AP#T#», R 2 = 0.698 1/Jn 

*<* 







T- R 2 = 0.707 7, 

«>, + ^ + <Akaike) 

fftffiMMttiilS ( Amemiya) ^ « 3SJ» DPI, ffl « SI MB H tig SS . ^ 

an&ujus-ti—* (*i3$-> 

mm, 




K z il 


-&saz*«**/|' n ABX19M4IP9, M#MW'm$U£H®3£o 
Silt, x>tf9Ss 

1° Y/ — /3, + j5 2 X 2f + ftX 3 ,-+ m, (7.8.6) 

y, = a, + a 2 X 2 , + a 3 X 3 , + M s - (7.8.7) 

R 2 JK£*fiJifc*«o Si* SO': R 2 ftti 

(it) (£ Y&£#Wtfcfcl>. Wilt, ft 

(7.8.6) t, R 2 **** X 2 *fl XjftWtilnY W®#BP# t Mft (7.8.7) 

+ , w#^sis|--ls]*o su#6#*0r 

IBHiti, InY y titt$h&ti:0!l %4t, iftj v ti£4tJW4B Y titixt 

$ito »H varY./varY, 7 ^ 7 var( InY,)/var( In Y,) , R-tfljg* 

a. it«fnt 56 tIfs- 7 -^ 7 ^J 7 , 

f5>j 7.2; US 1970—1980^MMAMS38 

220 *j**7.1 *4>M)c*l 1970— 19*0 #8 $*4##* 

(Y) (X) $$#0 tf&SOLS )£, ^(nifsijjm 

T 0 'BUM: 

?,= 2.691 1 -0.479 5X, 

se = (0.121 6H0.114 0) (7.8.8) 

RSS= 0.149 1; r 2 =0.662 8 

_k.au iTftft 

+ #0 ft *f-0.66 ft r 2 «**#, 

66 % „ 


# 7* $ xisfffM! tttt-mm 


>■197 




zn 




*7.1 ttai970-19M^«l*Mff (r) (*] ft*** 



y (/j$r «»#*:) 

X (367C/IS) 

1970 

2.57 

0.77 

1971 

2.50 

0.74 

1972 

2.35 

0.72 

1973 

2.30 

0.73 

1974 

2.25 

0.76 

1975 

2.20 

0.75 

1976 

2.11 

1.08 

1977 

1 .94 

1 .81 

1978 

1 .97 

1.39 

1979 

2.06 

1.20 

1980 

2.02 

1.17 


*£: 1967^ = 100, 

Y £ Summary of National Off fee Drinking Study. Data Group, Elkina 

Park, Penn., 1981; % X X (BP X i£ S jVje/.wn Food f*d&r, A. C. Nielsen. 

New York. 1981c 


(Scott K. Sandberg) *=83$&!!] 

l®Wlli|« 


.■ 

■ 


LnV, = 0.777 4-0.253 OInX, 

se = (0.015 2)(0.049 4) <7.8.9) 

RSS= 0.022 6; r 2 = 0.744 8 

3£. Jff K #*****»£ Hi 74fr##4t*ft ft-* 
fciftt. •fcBttttWf-'f, ##**•* ft ft#- t* i%. A4 a 

**58 # 0.25 i£ft. (7.8.8) *J>, #4 

«J#i"0.74 ft r 2 «#*# , *•#«■##)**£ ft* ft ft# 
74*. **:#*«#*** 

a. £s a f44£$t ft r 2 It 0.662 8 It !$& &. it $ §£ ft r 2 -ft 0.744 8 /> , 3P 
wn ft*7ft#4#r 2 tt*ft^i- + #S, fa di-f # IS « 3'J ft IS 0 , It 

r’ttttftfcft, : 

1. /A (7.8.9) + !«#+**] ftfoV,; @P /A tlSt 41 P) # 'Ml *1 

ttfttfftfrit*. ggS'^t (3.5.14) JJrtfiflfttffctt# 


■ * *£ #f ¥ M M 
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InV, IS Y, H iPJ ft rK (7.8.8) ft r 2 1&* 

& “T It $ o 

2.*#, Ytt#*i£, JBl *#*#«#*] In Y„ -W.&&* 

*0. (7.8.8) *#SJ Y, tfi-fti+tt OPY,), (8? # 

iJlnY,), (3.5.14) (InY,) $ (ln^iW 

«r 2 tt 3 *£* r 2 fi#/A (7.8,9) ffUjft r 2 fi=nt« 3 

#Ul** 7.2 + 7i+#££ “Ttt2R6d 

i- 2 */.****!*#**, *7 (7.8.8) (7.8.9) 

«r 2 iittittt t fun##feffsi[t* 7 . 2 f» ( 6 ) * 3 # an, ** 

gftfixi* yfMt [* + # (5) rttkih], ftfjfltf* (3.5.14) it 
r J . r 2 It* 0.731 8, ££ ft ^ ft ft ft 

r 2 1t 0.744 8*ttt T» ttJk**, fcW'h r 2 It £ fil ft £ JMft * „ 



Him 


iiiSiHIIS 

fci$>.'i ;? 


^m^0m 

* 7-2 


tbUSW-t* « 





v, 

V, 

/\ 

In Y t 

i^Y f »g*rjR 

In Y, 

ln( Y,) 


O) 

(2) 

<3) 

(4) 

(5) 

(6) 

1970 

2.57 

2.321 887 

0.843 555 

2.324 616 

0.943 906 

0.842 380 

1971 

2.50 

2,336 272 

0,853 611 

2.348 111 

0.916 291 

0.848 557 

L972 

2.35 

2.345 863 

0.860 544 

2.364 447 

0.854 415 

0.852 653 

1973 

2.30 

2.341 068 

0.857 054 

2.356 209 

0.832 909 

0.850 607 

1974 

2.25 

2.326 682 

0.846 863 

2.332 318 

0-810 930 

0,844 443 

1975 

2.20 

2.331 477 

0.850 214 

2.340 149 

0.788 457 

0.846 502 

1976 

2.11 

2.173 233 

0.757 943 

2.133 882 

0.746 688 

0.776 216 

1977 

1.94 

1.823 176 

0.627 279 

1.872 508 

0.662 688 

0.600 580 

1978 

1.97 

2.024 579 

0.694 089 

2.001 884 

0.678 034 

0.705 362 

1979 

2.06 

2.115 689 

0,731 282 

2.077 742 

0.722 706 

0.749 381 

1980 

2.02 

2.130 075 

0.737 688 

2.091 096 

0.703 098 

0.756 157 


ft-.S(l)?IJ:^&* 7.1 y fi; 

S(2)?iJ : *S^tt«S!(7,«.8)65-feti- yffl; 
#(3)*] : #gjRjW«ga!(7.8.9)«ett y fi; 
»(4))):M(3)t8fiMgJ}» 1 
SS<5)?lJ:5iJ(l) + W yttJtJ&ffit; 
S(6)JIJ:5'H2)t65 ?, ffljf't&d. 


% ~^W. r 2 fi*t'ItltS + W r 2 11# 
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m 7 m .* 7t> © ig ^ ^ .• # if #« 










(7.8.9) {$:%% (3) ?j 

»Hi], (£*f (4) fltttfj], (3.5.14) 

vt-#tt*£&tf#tt#*l@ y-tti.Pl ft r 2 * if$&*ft r 2 € * 0.718 7, fch 
(7.8.8) 4>0r#S!|ft r 2 tt0.662 8^-®-^c. 

^Hi !)37Cz,fU5HE N 2 

«« ihfcfll[«3ilJA*?EiL J 45-#J 0 SCI#. (7.6.2) PGNP # FLR 

w'Naja 7 n#M*TJi* 5 Et:M#‘t*to 0.707 7 ^ 70 . 7 ?w,c iKMtEmam 

##*«EFLR$*W!B|B (7.7.2), r*fllT#M0.166 2* SSSIMr 2 
MCflUfll 0.541 5 (0.707 7- 0.166 2) FLR K? M- 

#Er, Sn*#i8*#P(;NPSEttWlaIlB (7-7.3). r 2 ® F^?l] 0.669 6, }£ 
r 2 fflMSfi 0.038 1 (0.707 7 -0.669 6) 

PGNP %? 

a'fruisiB«iuJt 3 »^ 7 ciei!a«i r 2 m. 0.707 7* 

PCNPSfii FLRa«-t-&l!Hx;ifSl^>K7 SCAMAtK, C* 

IE$ntCHiJ#i&B;jM*C S#^0em^-F®fn i ?IAS!)37c6O«!)iJf ( , &1&0 

Kffi**** 0.268 5 (ffl^6.4 

fflje#ji-^#a(qsio %m, mfquastm 

FIT 0 


n i m±itm “am” 


2‘ZS 


*t6**imtew. sitH-'M*ftj&^iEW: --ssfKfftiF 

&g%. i? 2 -tc$s^ 

«lc H*, + , ftfln I R 1 , ilH® 

f, npj'-^fflwiSR 2 , &&- 

ttWSEM3e^**3pHE.a5ttH 

mm-m 

t-'Msw r z , nmWi fi~nw, snnu? 2 i«fls, 

»o :,4i 


200 ► 


JSSFff**F44 * 




4-^© !)3t$tt£, *j|£Sj-*MR.f f ^#)U 3 £&$®ij3 
0J3) «S + S^'l-,S*tR z SiS«!c 0 S5 , -f<f«| R 2 
SS-*ftfc i? 2 *^*-5^#3lWi£# s 
**-t, *-? R 2 <*** 

*rt. CR*gLftfflj**jfc-4,&flt + tt#.fttt, 

4K4&#«F, .=fr xt $ ®'J & }(, (W * * A JHc) *->h 

**. **** ^ t 5 *e#Ji a frier jb a tff 

**»*, ##c « 2 **»««««# *}■*■#„ «]«#>£ 

■$.#$-¥■#.(®!)37C,> ftJteil, 

(informative) $) 0 11 s j 


*7.9 «i|7 3 fa* ii^&WS^iISS: ilS5®3tSK 


* 6.4 if *, t m «, « %# ffi it i±it g &i $ s t & & tt A * a » & 

Ai^gfc + S^ttraft-iSlS&ar (Cobb-Douglas) ife/*® 
Sfeo 

A = Px X^V' (7.9.1) 

£ + Y=j*£ 

X 2 = A 

X,= |*SA 
« = 4fcJR 

« = 

(7.9.1) »*«)**.* W#*A*H******jfctt* ff 
M W , &#$:$&, fff; 

In Y f = ln/3, + &lnX 2 , + /3 3 lnX 3 , + u, 

= ft, t £ 2 IiiX 2 , + /?.,lnX 3i + «. (7.9.2) 

/? 0 — l«/9i 0 

ft, &*«&*»£*, 0 + 

§L as, &&*>*, te#** Y frx *^SMt ® 

'14o ffitri, (7.9.2) —Xf# t I. 




>2U 







(6.5.3) ft 

1. ft A/'lBrfftSMftAft (ft) SM£, BPtA##* 

*Tft*ftA*fc 1% Iftftft tB (Jl** 7.9). 

2. 3#, + (ft) flHfc, 

3. .§. ( j 8 2 + /? 3 ) ^ jfc )c -T" H =$£ #. SH ( returns to scale) ft ftf & , Jtt, ?fc 

/^ditffeAftfc^J't'ttft&Jao *«*&&*«* l, MftfcftWf ft (constant 
returns to scale), BP 2 ft ft & A# f * 2 ft ft /* it) , 3 ft ft t Aft ft * 3 ft ft 

i, —2t«gAff#'>f 

2ftftfttB 0 ILJ&, *»*&*>** 1,’ ft- 

ftt, ft*X*ftft*ftft*B*ftrtft*ftft (ft) #Jio ftl ia>, *>* 

lnV,.= ft + ftlnX 2l . + ftlnXj; + - ■*- ftlnX* + u, (7.9.3) 

ft ft#* (ft) #ft y s>j x t **ft (ft) 

SM± J“ 1 

ft Ti(tMftft-3t#ft#±^aft, tDl^tT* 7.3+&)fi; 

7 1958—1972 #■ ft ^ ftJfe K * A* n«ft . 




225 * 7.3 1958—1972 #SftlfeE*’U'SSnftSERB.©?'ffi. ^@ia«lSRf.S*}aA 


ft ft 

Y 

(Q'7J7EfTftf!t) 

X 2 

(TTftH) 

*RK+ttA X 3 
( STJxSffe'ffi) 

1958 

16 607.7 

275.5 

17 803.7 

1959 

17 511.3 

274.4 

18 096.8 

1960 

20 171.2 

269.7 

18 271 .8 

1961 

20 932.9 

267.0 

19 167.3 

1962 

20 406.0 

267.8 

19 647.6 

1963 

20 831.6 

275.0 

20 803.5 

1964 

24 806.3 

283.0 

22 076.6 

1965 

26 465.8 

300.7 

23 445.2 

1966 

27 403.(3 

307.5 

24 939.0 

1967 

28 628.7 

303.7 

26 713.7 

1968 

29 904.5 

304.7 

29 957.8 

1969 

27 508.2 

298.6 

31 585.9 


202 ^#>. Vf'n&fr'n' '■' i t"a'« 'si* * e 
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§7.10 


1970 

29 035.5 

295.5 

33 474.5 

1971 

29 281.5 

299.0 

34 821.8 

1972 

31 535.8 

288.1 

41 794.3 


35 : Thomas Pci-Fan Chen, "Economic Growth and Structural Change in Taiwan-- 1952-- 
1972. A Production Function Approach,’ unpublished Ph. D. thesis. Dept . of Economics, Graduate 
Center* Cily University of New York, June 1976, Table!! . 


IK Jt 1* ft ( 7.9.2) m M. ft # fk ft 0 !?3 it a. 1L171 M < )LS ii # fj *p "F ® JB 
7A,f 7A.5 ?): 

InY, = -3.338 4 + 1.498 81nX Zl +0.489 9InX,, 

(2.449 5) (0.539 8) (0.102 0) 

i = ( — 1 -362 9) (2.776 5) (4.800 5) 

K 2 - 0.889 0 df —12 

R 2 - 0.870 5 (7.9.4) 

hk-^% (7.9.4) ft If! ftS!| 1958—1972 #-£ Jf Afe H i* tB 

1.498 8 fc 0.489 9, Hfi, £ t Sj » , ft##*# 

A-^$, * ft £b ^ in ft 1.5% , fttflJfc, ft## 

£f&A;F.$, 1% % ft/* 0.5% c 

'(**># 1.988 7. ftfctb.*, fl, 

J ,aJ 

.^*P # ft #it7S!,,6. # , frfi it ft ill jB & ft j« -£•#! R.Sr:® R z SX. 

tt 0.889 0. * f: ;* dJ ( ft 7t ft ) §7 $ # ft' 89% ( ft 

ft) **»#*■ £#8ft* t 

+ ft ft® ft. 




m.i im&« '3S^7cisija«?0, 

^@^M (polynomial regression models) r , 

«fl9tt*s»w3E'=i»^reiHiWia, mi a-^r 

* £ * $ a id #£ m m s a is w , 

%0®7.lo ( Y) M*s 

Wi&RSj&A (MC) (X) W*£ 0 fm 

1**W u &MC SWT iw*« 

ft) if « SfllMttft Kh /5- fl- ft'tt ® ? 


X 2 .ft: .* 7t. iff {O .<t ; #• it yW7 ^ 


► ■20.? 






X 


®7.i 

SI 7.1 ffiffeftj MCfl&fUi—IMfifftSU 

ii5c^S 

y-p 0 + ftX '■ |3 2 X 2 (7.10.1) 

**&*»£* X W—jfc^3S5S:-x 

&»*:=&£$£. tm 

itfc^m).. 

**1 (7.10.1) 

V,-ft •*-/»■* f (7.10.2) 

jltBpr-Bfr £$5*015, 

y, - ft + ft x,. + fax] +■ - + AXJ + u, (7.10.3) 

a*, JirSfc&KW-'hfc#**, ffllUTFieim^ib 

SE. M.0ttj6reiR3*i£7C0!l3fllS![o Wttft-T, »# X *ffi£:%(§££$ 

rtiT—tfc£$5t (7.10.2) “g 

Afc£$j* (7.10.3) xf#» /i 

gsts*#^ x$«& x Mm 

fcfa^&jASJjetoSC:? teat id {fe, W x\ x'\ X'mw-Mcx 

mm& MarMK, &£, £$s 


«7.4 ftit&js*ast 
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*fc W# • i J Mr & it # ,* *fc 




t;* & ft ft ft,, Itii'J^f* 

ra f 7.2 #*, 


^ 7.4- 


J‘ V: * 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


( y) ig J*a (X) 

( :3c JL > 
193 
226 
240 
244 
257 
260 
274 
297 
350 
420 


y 

450 r 


400 


-4 350 

c>? 

€ 

rl 300 

250 


200 


[50 1 - 1 ——i- j -1-1-1_i_i_ l_ 

1 2 3 4 5 6 7 8 9 10 


ffl 7.2 

A * ft ^ * & # * * £ ft it A ft M # (law of diminishing returns > fjf 

$ ft. * * * f. -% 

S ■* .£ 35 5^ jM'J ® : 


M 7 & fix & IB & #f : /£ ft- 


►205 









Y f = ft ) +ftX f +ftX?+ftX? + « l 


(7.10.4) 


-tt-+ y = ss 

«« ft£*7.4ft*M&. *T /8 OLS & -ft it (7.30.4) &f.ftit 

tt, (7.10.4) s, 

iftJSI, fcSftifc, £/*#&!£** (MC) 

(AC) DAUSS -Bt * ft * *■. MC AC «!'& , % M T 

-£ft B-tfftftlSft*, #* j£*aS#«W#«r^* a 

>A ES 7.3 (i£ # S 7.1) # di „ tS & ft MC & AC i§ $, ft & Ak & ifc £ -ft ft, # 
1H , (7.10.4) ft * # # An 7 - * ft 

Jit t ¥ & ft , >J W i£ 5)1 , *p *gjU3ig?Bf^ ft * & ft ?S i$ UlSilig, 
(7.10.4) ft * ft * * -1 £ Ac T ft * * ft 1 ' s: : 

1-jSo. ft. *> ft>0 

2. /?2<0 (7.10.5) 

3. /?K 3ft ft 

-9? -ft £ £ 5 it •& ft * * ft & ft AM , is. ii ft *> v°> £ ft f] ft# & ft ft ft 

**£££*■*? *AftJSifcS#l*f*, SP4, JHftJgftfflft 

ft «.* 

ft 4 **rft*ifc f *SJ&**rff#ftff]ft«fc$Ffc, CM.ftu|WJ g; * it 


v 



J¥i = ft 7.4 Mtifffi-, WSliPTSS*: 

Y,= 141.766 7 + 63.477 6X ; - 12.961 5X) + 0.939 6X] 

(6.375 3) (4.778 6) (0.985 7) (0.059 1) (7.L0.6) 

R 2 = 0.998 3 
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(tt: «!«#«„) mw 

aittf.tftt, fi®#1!6iE£'fc’ff]fi (7.10.5) 

st$#*#!eib (7.10.6), 


M 7.5 119 I960—1985 OOP tl *t A±^ CDF 


ft A 5ft # # *, 0 JB ft 3J Pfj> tfj - -f Sift W f « *P 7' El |H $ W1 ; 

GDPG, =0.013 + 0.062RGDP - 0.061RGDP 2 

se= (0.004) (0.027) (0.033) (7.10.7) 

£* = (». 053 KIER 2 = 0.036 

£ <P GDPG * & GDP ftl W ^ fch ft £ * (1960—1985 ^ ffl ft f £j ft -fc * ), 
RGDP * * I960 4 ft +0 7f A ft GDP ( Sp £ £ g 1960 # A *& GDP ft e i> 
fch) o «j£,eijK J #«F| 113, £ # .* 7 0 (0 7G ft .is , i£ ft Si * 73 .«?• 
#7 GDPG 3.6%. *P«A*g-Sj£ft R 2 , 0.053 itIX'K £ 

, £-^*****«l«r# 

0«'^Wa4UBi«? K 2 tt&?ft£ftTl-±S# ft (PFHDc 

is 7" 0 10 * Bfl , £ ,& + g ft GDPG ft # RGDP ft ft S SB i£ If , IF- if 

a*##* *#«$**.*.„ 


7.ii 




f£M3 # + , ®n^f87fls*MW^£*;fcraMSitt&ifc«i*M** 
*»r g afnpTBl*ai:r:^ffl*a#s r 12 omx 2 

r,,( y *gx, (KMflfe)*! r 23 (x 2 J-j x 3 it*, % f 

ie#±fi9«*l, »fnitT#lft* Yo &®*H***Jt«3rfje€3RfflSL4B*e3K 

». i«fi»iXKi ( correlation coefficients of zero order) ; > ^ ® f5ft§ 

& (3.5.13) 

Mi&TiSM: Sn#^#zi^®fl Xj ij Yfux 2 *Hfl6^i‘ 

^w«@. O^MST Y-*3X 2 2|BJI» mgr (itt) £««*■*? at 

RiaiXBl^ttTT^IBIJB: (7.1.1), GUSMMSSl 

•t»B&±T3E* X 3) ftftfcT Y3^X 2 W!e1!)3. M%mW?k%L b, 2 (thrift)* 

—ffltltSfl?rf-69SSll (7.1.1) WK+fcigft p 2 


« 7 # £ .VC 0 jy <> ■# ; fri- if w ^ 


►2(17 





!H? a«-frl£7.7 r 12 ft X., rtiflE 

MWF**BjiiK.w y fli a, #&.t. wnRPttff 

S'j, Y-5x 2 2mw**tt®M-+«®epfc. Wjffc, ft>fijj£ i® 

S*r- + *tt8Cf x 3 «rtfx 2 *i V W®nn (Sn^tf&+»*&)«•) w-tt 

Jt ^ n i£# ^ $& $L «; $ flj 0f # fi 4 J #5 Ifl ?S Jfc IS {pariial correlation coef fi- 

ciem), #H.wK»+«riti3fj u it anna**: 

r, 2.5 = X 3 # # * * TJi Y +» X, ft is 4S * ft ft 

ri3.r=x 2 ##**Tft v fcx 3 fttt*i£ftft 
r 2 3.1 - Y *# * * T W x 2 fj> X 3 S*j ft 40 * $ ft 

®) 12 ’ s 


2ii/ 


^ | 2 


n 7 , — 


3' 2 5 


2.3 /■": 


l 3.2 


IS * , = 


V (3 - d j)(l - »i 3 ) 

_ r l 5 • r, ;r ,3 

VTl-rh)(1 r§ 3 j 
r 2 3 ~ r I 2 r t j 


(1- rf,)(l-rfj) 


(7.11.1) 

(7.11.2) 

(7.11.3) 


AA'S (7.11.1) 9J (7.11.3) *&£ (first-order 

correlai ion coefficients), S M UL M ie 3 b tfc B. ’ V f$ ( secondary subscripts) Eft 
Mto\. r 12(34 fi^«fi, r ]2J45 EZM^», ^5JU 511 

W0rffilUtt, r l2t r I2 . 34 (tfctfift) 

X 3 fu x 4 fiH$>5STW y fli X 2 




If®^. r : 'fcTM*H(£S Y-f#. 

(MH*^) @S, {&-A*jfl«{U5R 
«*w®. MSP, )A 

(7.11.1) 

1. ep®r 12 = (>. »•,„****. r 13 ft 

2. Samr 12 =0, rfff r 13 m »•„*&***.&£ |Jr l2 J®, 

MSP* r I3 ;fii r 2i &^, WJ r 12 . 3 *iE« ^ y = sfc^tt 

X 2 -M*. fix 3 = ^ll„ I8« r l2 = 0. 

r, jgiKfif), ffi r 23 SfcW= j£0t (7.11.1) XW r l2 _ 3 m£lEM> 

fcftH^iSMssifett^Aisnsf,, x 3 v»ii:x 2 ,. 

mmm r Airis #^»m *«**«* s„ 


2<W ^ «If’ff"? : f* V\ ■ i t a ft j# # s eat 
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§ 7.12 


3. r , 2 ' 3 wm r l2 m (-Rmimmutm * 

4. fcSHEfifltJB'f. SfQfcQ '-j 1 Zialc 

t±®, (7.11.D 

0<rf 2 I r 2 i:> + r\ 3 — 2 r, 2 r, 3 r 23 <l (7.11 .4) 

(7.9.3) 

ft (7.9.4) #}B» 

5. Kffir l3 =r a3 = 0, aSlSS!!5#r 12 *V + ^? «&nf/A (7.11.4) 
WS#rtl, Y AjXj lilS X 2 '-j X 3 ypffljfc, tf*'*!*# Y M X 2 

r\ 2i3 (coefficient of partial deter¬ 
mination) . # Bj»ff A * tt XJ ft » W Y ft<; * W- ffls fl- to ■ f- x 2 « g I a 5'J« a 
+ (#t^S7.5) 3 tmtii«fR 2 s 

n 2 _ r 1 2 + r 13 _ 2 r, 2 »" l3 r 23 

K ^ 

1-^., 

R 2 - r l2 + (1 _ ''12)^1 3-2 
= r l 3 + O r l }) r 12.3 

t£S*2M!TvfIfe^:Rs, Tt#fS: miiB#ffm&. in*t£#ia + 

R 2 jB* 4«'K MWrtiAe (7.11.6) ujiMSiH, iltrfi 
&, * x 2 «x 3 «-&»ffW OHM) £«'hSP*>;£fli: x 2 

( = r 1 2 ), HMiXjjSUWW (-l-r? 2 ) SfeWfcX, 
M#"fift#>P£FEt! x 3 )S?#mb#J, Rg »-tj. 2 >o, St# tf 2 >r* 2:> 

r 1 3.2-5i/Mii>Fit , i£ Bt i? 2 = rf 2 s 


(7.11.5) 

(7.11.6) 

(7.11.7) 


S «£ 

3C /iu 


5 SSife 


1. (#&*) Sstfe 1*110*®, BPH^aial 

2. fi&“*SB!HtftS£#+-#W4&ajfc£ft#?9M*r\ *p^a — 

*»««&, «IE l y*ttiE 

(*Tf *00 £ 2 , f. 

ftf , 

4. kk R 2 ft® jH K 2 *WiS*SlJ(!rS&£Rfi*JK-fr#S?:fi9.{S.af *, is 
AffiSfj&'HBSL. VIR F 


* 7 ■* £ -Jc m B fr ft - & it- !"JM 


>•209 







2H'J 


£ r-ai wa-ihajftt, 

««*,#* Misnntftsiwjsr. — mm* is mm 

W5K 



RS® 

7.1 



****»«<* if WF&I0: 

V, = a, + a 2 X 2i + u u ( l) 

y i: =A, +■ A 3 X 3i + « 2i (2) 

y ; “ i 3 ! +■ + /J 3 X 3i + u, (3) 

ft: Wfti(-3g«t, 

b. A 3 “ /?j? 

7.2 1510SIR, WSSiES* 

«1E« K 2 ®; 

Y = 367.693 X 2 = 402.760 X, = 8.0 

XX y, - Y) 2 = 66 042.269 

XX*21 - X 2 ) 2 = 84 855.096 

2](X 3 , - X 3 ) 2 - 280.000 

XI( y , - y )(X 2 , - X 2 ) = 74 778.346 

XI(y, - y)(x 3i - Xj) = 4 250.900 
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Z(X 2 , - X 2 )(x, ; - X 3 ) - 4 796.000 

7! = 15 

7.3 imirm (7.4.7) 

4 ^ '£y>U i , -b 2 ,x ;i ) 

- b, 3 j 3 ,) 2 

> ^ -t, (*£■ 

z 2 *3)*# 

K+ *2 3® x 2 *rx s HL (7.3.2),, (ig;r<: 0'fc 

^23 = S ;r 2. J 3,^^J- r 5i = ) 

m 7.4 «-+£:7n®!Gf£'@ + , EP 

Uj — N(o,4) 0 fcftIniMftJS-'h*# 

7.5 flEE r] 2 .3=(K 2 -rf 3)/(L- rJ 3 K )\ 

7.6 JPflMfejRiC «,X, + <r 2 X 2 +« 3 X s -0»f X,. 

J&fc. ttjfcHIHIJHfcSftMtfU 

7.7 miA-mwmmm 

a. r 2 3~0.9. r 13 =—0.2* r 12 —0-8 

b. r! 2 = 0.6, r 2 3 — -0.9, r 31 - - 0.5 

Cr 2i = 0-01» r 13 = 0.66, r 23 — -0.7 

7.8 

^ = A + ft tfc# ( + ft PS,- + u, 
MWTIf¥lll c 

7.9 $,RJ (7.9.2) +69 ft ft ft 

a5IHIt£#tfcSttraj£:5t. tfiEtt 
•1^S»xl*l»*ftft-Wffi xj $ ft. tin * '£ ft ft tt ® /J' 09 
TS n ) 

7.10 ****WifeW Pi ri««. 

a- XjtsjiiEi 2,, &«•««* ft w@t£xr##c 

(*)*#»«>? 

b. SE^tta-^ a^ra, ftHJJft r StJ-Ci-^m2, WS-ttil-M 

7. LI — «*Mfc J?V-r? 2 + r| 3 . ffci *¥ :£ 5& £ ft 3 r 23 = 0, 8jMWifc2l : 

Jiam [U7*-. (7.n.5) c ] 

7.12 **ia-KBss in s 

HttS As Y,~ a , + ajXj, + O3X3, + U|, 

■l^S B: ( Y, ~ X 2 ,) “ / 3 , L- /? 2 X 2 , + /SjXj, + M 2r 

a.o, ft /?, 09 OLS-fei+#^£-#6<J? 


,*T 7 * $ 7L W >)3 - -fc- J-7 £? 


►2iJ 




2 12 


s'.*5 


b. B, rn ft W OLS'fSit'&^-^S—A? 

c. a 2 jfD ft 'ft ft" 

d. tt<t&!fc«Pi'MSlSlM k 2 J»' 3HiA? 

7.13 


7.14 




Y,= a, + a 2 X, + u ,, 

2; = (i\ + ftX, + « 2 , 

«4> v-ffilt, 2- = «, x- M5c A, #K. x = y + z, BP4KA 


a . Q2 fnft#ft4*£ (SD**-fi9ffi)? i&Wt^-i+ll, 

b. RSS 

C. R 2 W? 

ttffi#ffl(7.9.l) + »{h«<fir^-ia«f4»r«!«*jSiaWT®^: 


7.15 


Y, = ft Xl.XS'.w, 

ftn*w«ai'«asw*r»*», i™, ft* 

a. W, # 

7.3 ‘fjWM£-&?&& 

ISiSo 

b. «. a^? %j \-■&? 

ajs#.iii!Q 0 ^wTa®A0!ti 


Vi-&X 2i -t-M, f *- a, 
a- 

b. XiTa^SMs^i^fe^wi? 2HI4? 

c. x-m -Mi a*r £ H,X 2 , ^ sH,X j, = o? 

d. 

e. k 

(SS: ttJS®6*5(#i0l!a#11|®fl<lHifc a ) 




7.16 

*fsm&<;fi?£o [3] 

£ 7.6*&tb*nT^i 

!»**»*: 

IliHiili 


; • •' : 

• ■ ■• .. 

. 1 . : 

* 7.6 

# :± j* 

Y 

X 2 X, 

x 4 

*5 

1971 - D1 

31 484 

2.26 3-49 

L58.ll 

1 

IV 

9 348 

2.34 2.85 

173.36 

2 

1972- 1 

8 429 

3.07 4.06 

165.26 

3 


ftflFW 


^ *«fc 
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- 11 

10 079 

2.91 

3.64 

172.92 

4 

- Ill 

9 240 

2.73 

3.21 

178.46 

5 

■ IV 

8 862 

2.77 

3.66 

198.62 

6 

1973 - T 

6 216 

3.59 

3.76 

186.28 

7 

- a 

8 253 

3.23 

3.49 

188.98 

8 

- in 

8 038 

2.60 

3.13 

180.49 

9 

-IV 

7 476 

2.89 

3.20 

183.33 

10 

1974 - 1 

5 911 

3.77 

3.65 

181.87 

11 

- n 

7 950 

3,64 

3.60 

185.00 

12 

- in 

6 134 

2.82 

2.94 

184.00 

13 

... ]y 

5 868 

2.96 

3.12 

188.20 

14 

1975 - 1 

3 160 

4.24 

3.58 

175.67 

15 

- u 

5 872 

3.69 

3.53 

188.00 

16 


x 3 = *?fm¥#«;SSt0H«, HTu/tT 
x 4 =t|J3iCfg¥KjnT.&fffi'&A, ^A/JSj 
x s = /fct$flt (Detroit) tfl* & 1971 ^3& 3 ^JgSIJ 1975 2 $ 

Jfcffil, 2, $?*„ 

y, = a, + a 2 X 2 , + OjX,, + « 4 X 4| ■+ a 5 x 5 , + u, 
i»y« “ A + ft ln *2t + /M nX 3r + /V n *4r -l ftluX 5( + «, 

b. ft- h- st % a & $ m w # 8t # m »-it % *s *, 

c. fix. A« (Own-price) &ft, $S 

(cross-price) 3$1£ftUfeA&tto 

ffcWsSSEfcMMffiflm? 

e. «ig^6si^w. (4u^r«rawiS) 'is? *ft 

a? 

7.17 "mm" t&iil (wildcat activity), “iffi” Tft - t Jl ; £ !* 

*rW®^T«iS-'hB» W?“rtiaEftw* 

A^Mlff SMff 8<j#n 3 35 7.7 S&fibmT3gSM»lg»* 


» 7 * 
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* 7,7 


ly-r-ii-w 


[3 rtf* ft 

GXP 

IHfa] 


(***76) 

<®XTj 



( Y) 

(X 2 ) 

(X,) 

(X.) 

<X,) 

8.01 

4.89 

5.52 

487.67 

1948-1 

9.06 

4.83 

5.05 

490.5 9 

1949 = 2 

10.31 

4.68 

5.41 

533.55 

1950 — 3 

11.70 

4.42 

6.16 

576.57 

1951-4 

12.43 

4.36 

6-26 

598.62 

1952 =-5 

33.31 

4.55 

6.34 

621.77 

1953-6 

13.10 

4.66 

6.81 

613.67 

1954 - 7 

14.94 

4.54 

7.15 

654.80 

1955 = 8 

36.17 

4.44 

7.17 

668.84 

1956 — 9 

14.71 

4.75 

6.71 

681.02 

1957 = 10 

13.20 

4.56 

7.05 

679.53 

1958- 1 1 

13.19 

4.29 

7.04 

720.53 

1959 = 12 

n.7o 

4.19 

7.18 

736.86 

1960 = 13 

10.99 

4.17 

7.33 

755.34 

1961 =-14 

10.80 

4.11 

- 7.54 

799.15 

1962 = 15 

10.66 

4.04 

7.61 

830.70 

1963 =16 

10.75 

3.96 

7.80 

874.29 

1964 = 17 

9.47 

3.85 

8.30 

925.86 

1965 - L8 

10.31 

3.75 

8.81 

980.98 

1966 = 19 

8.88 

3.69 

8.66 

1 007.72 

1967-20 

8.88 

3.56 

8.78 

1 051.83 

1968 = 21 

9.70 

3.56 

9.18 

1 078.76 

1969 = 22 

7.69 

3.48 

9.03 

1 075.31 

1970 = 23 

6.92 

3 • 53 

9.00 

1 107.48 

1971 = 24 

7.54 

3.39 

8.78 

l 171.10 

1972 = 25 

7.47 

3.68 

8.38 

1 234.97 

1973 = 26 

8.63 

5.92 

8.01 

1 217.81 

1974-27 

9.21 

6.03 

7.78 

l 202.36 

1975 = 28 

9.23 

6.12 

7.88 

1 271.01 

1976 = 29 

9.96 

6.05 

7.88 

1 332.67 

1977 = 30 

L0.78 

5.89 

8.67 

1 385.10 

m 

II 

QC 

—i 


Energy Information 

Administration, 1978 Report to Congress. 


msmsssm 



WmgBSBBWm 
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2.1 X 


y-fefj (K) 6<j^a (if^s) » 

= (1972 = 100, «3t7£) 

x 3 = urtr-ft 

X 4 = GNP, -f'X'H tl (1972 - 100) 

X s = 1948= 1, 1949 = 2, ••• , 1978 - 31 

**TiSi'W«?y **«»«■&•« : 

A - ft + AX 2; "* ftlnXj, + ft X’ 4r + ft X 5 , I 

a. # m x* it* a m -£ a « ft » # $ m ? 

b. ^£«S!nmg 3 &, #>£ R 2 jft R 2 ., 

C. SB«9;W3feak*SIS'n8ljtlSi»FtfeW»«iS*. 

d. * r*#SF«fiSa. ^HE«lrtlS«iW*iani? ffliliSff-^? 
7.18 L9G2 —1981 f j££SI WI»Bi»£iHc TijiliiS SgfH#, ft 

##JSAUT«« S 

A ft ‘ ft X 2; + ftX„ <- ftX 4 , + ftx 5( + «, 

Jt^y, = <F*lK i IcHZ^Jcit 

X,, -- if-® r 6<j GNP, 10 

x Jt = ^m t ki^b^ strife c-j) sbi, toiz.^7ci+ 

X 4 , = k '£. T.ik Til Hr. 10 iZ Atg i |- 

X,, = # H. % =jr 10 7T ¥ i'A ft W fli 3 ® e ^ pA 3* 100 OOOgg 
£=flOOOOOAflf, MMlSi; -‘IW AiM'T 
100 000 A 0 J, 'EM'# 

•>jT«kianfc«aii, mfrijiKumarm 7.8 +w»fls- 5 

* 7.8 



y 

GNP, 

X 2 

MS) 

X., 

A£ T.ik 

x., 

100 000 A R 

x fl 

1962 

51.1 

560.3 

0.6 

16.0 

0 

1963 

52.3 

590.5 

0.9 

16.4 

0 

1964 

53.6 

632.4 

1.1 

16.7 

0 

1965 

49.6 

684.9 

1.4 

17.0 

1 

1966 

56.8 

749.9 

1.6 

20.2 

1 

L967 

70.1 

793.9 

1.0 

23.4 

1 

1968 

80.5 

865.0 

0.8 

25.6 

L 

1969 

81.2 

931.4 

1.5 

24.6 

1 




Mim #.7t m &&&• 

**»*-►*■ 15 







1970 

80.3 

992.7 

1.0 

24.8 

1 

1971 

77.7 

1077.6 

1.5 

21.7 

1 

1972 

78.3 

1185.9 

2.95 

21.5 

1 

1973 

74.5 

1326.4 

4.8 

24.3 

0 

1974 

77.8 

1434.2 

10.3 

26.8 

0 

1975 

85.6 

1549.2 

16.0 

29.5 

0 

1976 

89.4 

1718.0 

14.7 

30.4 

0 

1977 

97.5 

1918.3 

8.3 

33.3 

i) 

1978 

105.2 

2163.9 

11.0 

38. n 

0 

1979 

117.7 

2417.8 

13.0 

46.2 

0 

1980 

135.9 

2633.1 

15.3 

57.6 

0 

1981 

162.1 

2937.7 

18.0 

68.9 

0 


«?c!4 (t) Albert Lucchi™, ll] SS$)tt»S'J 6!) 


a. teif'ifc*a»#fta;K<ss*®#* r 2 , #iHw r 2 « s 2 „ 

b. ififcflrWSMfc, y tj^x 

7.19 1960 —19«2 *TifJl!.*aSA»fAjl1 


1:, &-(n»3i7.9]&nTM&ffi-: 


*7.9 








y 

*2 

X 3 

x 4 

Xj 

X fi 

I960 

27.8 

397.5 

42.2 

50.7 

7S.3 

65.8 

1961 

29.9 

413.3 

38.1 

52.0 

79.2 

66.9 

1%2 

29.8 

439.2 

40.3 

54.0 

79.2 

67.8 

1963 

30,8 

459.7 

39.5 

55.3 

79.2 

69,6 

1964 

31.2 

492,9 

37,3 

54.7 

77.4 

68.7 

1965 

33.3 

528.6 

38.1 

63.7 

80,2 

73.6 

1966 

35.6 

560.3 

39.3 

69.8 

80.4 

76.3 

1967 

36.4 

624.6 

37.8 

65.9 

83.9 

77.2 

1968 

36.7 

666.4 

38.4 

64.5 

85.5 

78.1 

1969 

38.4 

717.8 

40.1 

70.0 

93.7 

84.7 

1970 

40.4 

768.2 

38.6 

73.2 

106.1 

93.3 

1971 

40,3 

843.3 

39.8 

67.8 

104.8 

89.7 


21 ^ 








1972 

41.8 

911.6 

39.7 

79.1 

114.0 

100.7 

1973 

40.4 

931.1 

52.1 

95.4 

124.1 

113.5 

1974 

40.7 

1 021.5 

48.9 

94.2 

127.6 

115.3 

1975 

40.1 

l 165.9 

58.3 

123.5 

142,9 

136.7 

1976 

42.7 

1 349.6 

57.9 

129.9 

143.6 

139.2 

1977 

44.1 

1 449.4 

56.5 

117.6 

139.2 

132.0 

1978 

46.7 

1 575.5 

63.7 

130.9 

165.5 

132.1 

1979 

50.6 

1 759.1 

61.6 

129.8 

203.3 

154.4 

1980 

50.1 

1 994.2 

58.9 

128,0 

219.6 

174.9 

1981 

51.7 

2 258.1 

66.4 

141.0 

221.6 

180.8 

\ 982 

52.9 

2 478.7 

70.4 

168.2 

232.6 

189.4 


V ®1K* S «i|T»*JS (Ci Li base) ; M. X, ?!| X 6 W fl £ W ft * ift, >Sit 

s? tots - & & m «* «i+^rr,. 


s^y-'armtMs, m 
x 2 =«A£|SS5r.4'ffiiKA, rnfi 
Xj-'WT-x^P^H^tS, 
x 4 =s»«W2j s *isp#ffflM», 
x, = ^«+w*»^ffffrts, %'A 

ft«»*l$*1IjW«Willl« s l t ±&o I*]W 

* N W AtB »* tM £ # A- ?!»t „ 

a*l8TWI&«:*afts 


In y, - 

= a, 

+ 

(* 2 lnX 2 , 

+ 

“ilnXj, 

+ 

«< - 

(i) 

InY,- 

a y> 

+ 

y 2 l n X 2 , 

+ 

y»inx 3l 

+ 

y 4 lnX 4f 1- «, 

( 2 ) 

InY, = 

'A, 

+ 

A 2 lnX 2i 

+ 

*? 3 lnX 5 , 

-f 

441 ^X 5 ; 1 u t 

(3) 

In Y, - 

=». 

4- 

0 2 lnX 2( 

H 

5 3 lnX 3( 

+ 

0 4 lnX 4 , + ^ 5 hiX 5r + u t 

(4) 

In Y, = 

= /»i 

+ 

AlnX,, 

+ 

ftlnX 3( 

H 

p 4 lnX 6e + u { 

(5) 


* m. m & m-%■- n », m - w # a m 5jc j£ «■ $2 \a m t- m st # 

ttXMiCA, ftffiAHgffittffi, 

MMM, Hia:«TMJ® s 

b. inx 2 fn kXj w *»? 

C. I1W@S (2) fU (4) -frft-A^lWl? 

d. (4), ^M.a?H+^f^.s? ae*-: wmm 


* 7 * ftitMM 


►2/7 





■>no 


c. ( 5 ) 

ft (5) ifcTpfi# (4) flg? % ft 4,7 

f. mtttt (aK) 

K.«i&M*(5)fi“ittt"fts*a*^ iiiimmmmm. n& 
'tLinw^m^. war 2 , r 2 ?>«iew r 2 c 

h. SEjKilHfcjaT “^jEfll" WSIM (2)„ Sil^-SiJ^'lS r 2 -(ft® 

r 3 misj ft fn ft , *itftt&-ffti5&Tft£WJ5-go (St 
/Tn: S»7.7 IVWi-m,) 

7.20 -ft, J.F.}>2«i (James F. Ragan) 
M 1950 1 1979 4 rin 

F^#' t tfctHft,) 

InY, =4.47 -0.341 nX 2; + 1.221nX 3 , J 1.221nX 4( 

(4.28) (- 5.31) (3.64) (3.10) 

+ 0.80lnX 5i -0.005 5X 6[ R 2 -0.537 0 
(1.10) ( -3.09) 

tt: iffii+tto 

jt'M v = %i j&A*« w*mr*. st* a*$ ioo t-u n 
Aft 

X, = ^M/FT25 ^6 S&RUftik 

x 4 ~ \\- ,/.v,_ 4 - $js, , siJMSM it* 

x s = 

x 6 = tf [B]&9 <1950-5= 1) 

a. 

b. Df*i«)X« Y ft X 2 £|S|W *&«*•*, a 

nat? 

C. 3M|-<MrX 3 M£»&EW? 

d. H£$@#£ft£fttt. feJHTW 

j*l», &#-»©»? 

c. K 2 M “A” IS? 

f. #figiAW^^®feif-[2USmfcW«r;?ii5i^? 

7.21 %J«§|0 1980—1998 

M, = ft VX**” 1 

*4* M = flfflUrfiW M,®.* 

Y = GDP 
r=fJ4£ 

*tei+.hj41Si1i**a#. *4*fett7* 7.io + «)»«„ 

i±M, *7*B£ «M|flGDP|;W 

215 ► 


ft ■?'*** ’ i+# 





CPU CPU aa^&tb TiW 

i-w, 

3O^»0®ftri&J£^flE*»-iStffijNJ4i. tfTWM&a&WIELiffi®: 

b. jm#*±«£±£«#ijs». iiiirt^iuxt«sa(M/Y), = 

c. wftifpjite^w^ajgjtLfr? (ft: Asp 8$®t&,4i—-t-aiisiw 



ij!X ;sk tajj 'iAj.•£ 


is 



*7.10 


1980-1998 


mm 

GDF 

M2 

CPI 

LTRATE 

TBRATE 

1980 

2 795.6 

1 600.4 

82.4 

11.27 

11.506 

1981 

3 131.3 

l 756.1 

90.9 

13.45 

14.029 

1982 

3 259.2 

1 911.2 

96.5 

12.76 

10.6586 

1983 

3 534.9 

2 127.8 

99.6 

11.18 

8.630 

1984 

3 932.7 

2 311.7 

103.9 

12.41 

9.580 

1985 

4 2L3.0 

2 497.4 

107,6 

10.79 

7.480 

1986 

4 452.9 

2 734.0 

109.6 

7.78 

5.980 

1987 

4 742.5 

2 832.8 

113.6 

8.59 

5.820 

1988 

5 108.3 

2 995.8 

118.3 

8.96 

6.690 

1989 

5 489.3 

3 159.9 

124.0 

8.45 

8 . L20 

1990 

5 803.2 

3 279.1 

130.7 

8.61 

7.510 

1991 

5 986.2 

3 379.8 

136.2 

GC 

£ 

5.420 

1992 

6 318.9 

3 434.1 

140.3 

7.67 

3.450 

1993 

6 642.3 

3 478.5 

144.5 

6.59 

3.020 

1994 

7 054.3 

3 502.2 

148.2 

7.37 

4.290 

1995 

7 400.5 

3 649.3 

152.4 

6.88 

5.510 

1996 

7 813.2 

3 824.2 

156.9 

6.71 

5,020 

1997 

8 300.8 

4 046.7 

160.5 

6.61 

5.070 

1998 

8 759.9 

4 401.4 

163.0 

5.58 

4.810 


is :GDP- M 10 -fZ^Ttit); 

M2 - M2 s¥ if iftin : 


CP! .-.= SHf«#tf'8ii8»( 1982-1984 : 100): 

LTRATE - RJS^J$( 30 <F-EBffi); 
trrate •■= 3 n m h /¥#«$< m s#*u 


^1-i>K-S?t :Economic Re.fxin of the President ,2000.Tables B-l .B-58.B-67 B-71 
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7.22 


► 


7.11 1961—1987 ^® jftifcMMo 


i.; «• :::S-ifi;x::-::« ; ' :■ 




%£$$$§$$ ftps W. .i$y™ -1 £ 

* 7.11 


#«Bi2ii£»n 



a® 

rib * 

** 



1%I 

35.858 

59.600 

637.0 

0.093 6 

1962 

37.504 

64.200 

643.2 

0.099 8 

1963 

40.378 

68.800 

651.0 

0.105 7 

1964 

46.147 

75.500 

685.7 

0.110 1 

L%5 

51.047 

84.400 

710.7 

0.118 8 

1966 

53.87L 

91„800 

724.3 

0.126 7 

1967 

56.834 

99.900 

735.2 

0.135 9 

1968 

65.439 

109.100 

760.3 

0.143 5 

1969 

74.939 

120.700 

777.6 

0.155 2 

1970 

80.976 

132.000 

780.8 

0.169 1 

1971 

90.802 

146.600 

825.8 

0.177 5 

1972 

101.955 

162.700 

864.1 

0.188 3 

1973 

114.367 

180.600 

894.2 

0.202 0 

1974 

101.823 

197.100 

891.2 

0.221 2 

1975 

107.572 

209.600 

887.5 

0.236 2 

1976 

117.600 

221.900 

892.3 

0.248 7 

1977 

123.224 

232.500 

930.1 

0.250 0 

1978 

130.971 

243.500 

969.9 

0.251 1 

1979 

138.842 

257.700 

1 006.9 

0.255 9 

1980 

135.486 

274-400 

1 020,9 

0.268 8 

1981 

133.441 

289.500 

1 017.1 

0.284 6 

1982 

130.388 

301.900 

1 016.1 

0.297 1 

1983 

130.615 

314.900 

1 008.1 

0.312 4 

1984 

132.244 

327.700 

985.1 

0.332 7 

1985 

137,318 

339.400 

977.1 

0.347 4 

1986 

137.468 

349.492 

1 007 .2 

0.347 0 

1987 

135.750 

358.231 

1 000.0 

0.358 2 


* El 1970 mm 10 iLtotiLtm it« 

*W«TA.tto 

Christopher Newport ^ George K. 
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« mj$mn m -ft-* --«tt# it ? 

'3? I/j ± A- $, 0 Da Jl ft * *f * £ 5ft tk. & ft * « £ tft *ft * % 

7.23 #5?-gj83.3 M2.6 4>S&ft Wifc«,S'#l£Sri F&SI: 

a. In(hwage), — ft + ftln(education) f i ft(In education ) 2 1 «,, 

+ In - i *#« 3 ft .fin jit M? H 

rtiunaw^-H-tt, tt-fffcftiftsss,. 

I). In(hwage) = ft + ftln( education) -I- ft in( education') + u, , 

uwAH-a'F 

mm, 

7.24 =**JUT#S! 

V. = ft + ?2X?.i + ft*3, + «, 

ft = 262, ft = - 0.006, ft - -2.4, <r = 42, «,- - 
N(0, 42)o 10 ffl 64 'M&fl * f 

&MB&6A t&aj&j 64 MI3 (3t f l> y = CM. X 2 = FGNF, 
x 3 = flr> ±jaioa#ti-i»/3*»ft 

m*M&$ ffi 41& $, ft mm fttt%&? 

[l] SS S Wojdech W.Charcmz-a and Derek F. Dead man, E co no tn el ric Pract ice : 
General tn Specific Modelling, Cointegration and. Vector Autogre&sinn , Edward Elgar, 
Brookfield, Vermont, 1992, p.18* 

1 2] S Peter Kennedy, A Guide Tn Econometrics , 3d ed. , The MIT Press, 

Cambridge, Massachusetts, 1992, p.308, Question #9 ft 

[ 3 ] ajBwrf-RjKfHjoe waish)^;s#ismixM' 

#si®* rinx<: 

[4] f£ - 3 s iig(Raymond Savino)l&#| #Jjq X. J 

L5] SL Ji fft T& Si: “Turnover in the Lalx>r Market: A Study of Quit 

and Layoff Rates,” Economic Review , Federal Reserve Bank of Kansas City, May 1981 , 

pp.13-22, 

mm 7 a 

7,v.l *?i(7.4.3)S(7.4.S)Aff*&OLSttitfiW*i# 

tttfS 
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Y - A - Pi x u - &X 3 ,.) J (7.4.2) 

#4HSfcSSIRSiS. fc s 

a ^2a l i X i „ 

= 2^( Y, - /3, - jS 2 X 2l . - JJjXjiH- 1) = 0 

a 2 a < ST-< . 

-^- = 22( Y . " A - ft 2X2i ~ ft 3 X 3i )( - X 2i ) = 0 
sr-> . 

-§£- = 2^( Y , - A - - /3,X,,)(- X3,0 = 0 

( 7 . 4 . 3 ) s < 7 . 4 . 5 ) c, 

S“i = 0 

S«,X 2l . = 0 (*ff* 4 »?) 

S“.x 3 , = 0 

X 2 #5 X 3 

su asss-sa, »js^m*-fesrw»pifc3g#s«-iHin«a (7.4. 20 ) w 

OLSttittto 

&? = 2< ~ A - AX Zi - AX*.) 2 

Ha®, 8p» A+*»»»*+jE*:trfltoT: 

S Y i = M A + + fti^jXf,, + ••• + A /*^X h 

2 Y X 2 , = + A 2*1.- + ^X ; ,x 3 , + - + A^x 2( x h . 

Y,-X 3i = + /?2 2i X 2 ,X„ 4 - A , X 2 ,- !- ••• t ftt'y ,Xi ,X t , 

2/ Y «x*i — A2 jX*; + x 2i x t i + A ~2 X„x,,. + ••• + A2*x*, 

^_,y^2i = A2- r 2.' 1 A2-*2**'Ji + "• + &2 x 2i :C ‘i 
S^A'si - + &2 J 3; + "• + 

2^*. = ftz'^jx-iPk, + <-••■+- &2**. 

tefS!, *36*M*»|J£jnT*‘fi: 

2«/ = ° 
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7 A. 2 


(7.3.5) ?0 (7.6.2) ^ !»GM*S3aWtS^Fl4^ 


7 A. 3 


-$■ y = cM, x 2 = pgnp, x 3 = flr, 

y, — *1 5 jr 3i •* U 1, 

.r 2 , = 623X3, + a 2i 

«, m a 2 

X «*ii* 


111 = 


«2i 


= - 0.005 6 Ott#®!) 


( 1 ) 

( 2 ) 


(3) 


us a-a, fjffl (i) » (2), t-Mm 

WJB (3) 

3 T 3.M- r 2i _ *2 3^3.) 


a 1 = 


*23 x 3|) 

M3T.1:j£££5£, ¥ri±MM 

2 -' r 2^3l 


5fU 


*23 = 


*13 = 


X x !L 

X) -V. x 3. 

X^i 


ffif(U^A(4) BPftPJ 

( X) Vi X ti ) ( X *3i ) “ (X y^3i) ( X x 2^3. ) 


02 - 


(X*i,)(E*L> -cX w3.) 2 

= - 0.005 6 (*f AM) 


(4) 


(5) 


(6) 


(7.4.7) 


73*1 (7.4.19) Wltl 


1“HZ: 

«,= Yi-&i-$ 2 X 2 ,-l 23 X 3 , 


" I - X -02*21 ~ 03*3i 



M 7 * B B #•'# V# it7*7* 




'y > t** 2 ; = 'y i (ujU:) 

= y , M>', p2*2i - 
= 

- 2>a 3 , = Oc(.^ft^7) XR, 
2“->'i = 2_L«> = 2*(v, - $2X 2i ~ 0i*n) 

Wfi: 

2“< = ^' y 2 - ~ (3zX(>’^2; _ >';*}, 


7 A. 4 


7c@!El£3!ffiS:*fa$‘tei+?£ 


w !»3(5 4Kmf* 4A‘t»w«Ainw*r, w"JS3 4U * MMfeiims 

(7.4.20) 

. ?/ , ? « , ^ v 1 - /3, - /3 2 X 2 j ” “' ~ 

in L — - •yln«r - 7^-ln(Z ,t)-^ ^-^ 

ftjfcflS*** ft,ft.'”,ft + 1) 


-i;r = - y* - A - ft*zz-AX«)( • 1) 

°Pl <* 

3 In L J 

a 


( 1 ) 


^ ' T2^y> - ft - ft*2,-ftXJ(- X*) (2) 


'Vjr = -- y .- - ft- &*«.- ax«>(- x 4i ) 

" P* <7 


(K) 


= - ^4 + y , - /3, - AX 2i . - AX*) 2 <K + 1) 


r? InL 


<?<r 2 2^ 2cr 


ft,ft,-,ft *ia 2 3tzS ML'feii* 

S y . = «a + h'Exv + - + a2*« 

^_j y f x if = ffi ^ ,X;f -+ + -•■ + &,x ; ,x h 


E y f v *. = AIX + A>X,x t , 4 •- + ft^xl 

nur® c s jtt, ml ft >+m a m& inr ® a & m m ous «? it t /?,• , an m 4 5 
WlUAjjIffflilitt. SSWtfWttSMMIMHfc. 

iEML( = OLS) (K + l) ».i±K 
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ft, mm a 1 M 

5 2 = -J-2( Y ( - & - p,X 2 ,-AX*,.) 2 



Sa*4$e#riilto, OLSfeifM a 2 - "?/(« - *>> rfnt±l=P 

«ra, & 2 


7A.5 (7.9.4) M SASrrEp4g 








S'A ; M: Y1 

*« 

6 tbit 

¥A-W 

*j h 

FfS 


tt® 

2 

0.538 038 

0.269 019 

48.069 

0.000 l 


12 

0.067 153 

0.005 596 531 



-ft if 

14 

0.605 196 




«*« 


0.074 810 

R z 

0.889 0 




10.096 535 

8?iF. R 2 

0.870 5 


’£K£$l 


0.740 946 9 








*f H 0 : 


Mm a* is 



#» - 0 

> ITiM)«^ 





Mi t wifi 


Riai 

1 

-3.338 455 

2.449 508 

- 1 .363 

0.197 9 

Y2 

1 

1.498 767 

0.539 803 

2.777 

0.016 8 

Y3 

1 

0.489 858 

0.L02 043 

4.800 

0.000 4 






ft 

®se 

Y2 


Y3 

«S5 


6.000 091 

1.260 56 

0.112 195 1 

Y2 


- L.260 56 

0.291 

386 8 

0.038 427 2 

Y3 


0.011 219 51 - 0.038 427 2 

0.010 412 88 

Y 

X2 

X3 Y1 

Y2 

Y3 Y1HAT Y1RRS1D 

16 607.7 275.5 

17 803.7 9.717 6 5.6L8 59 9. 

787 2 9. 

876 8 -0.159 20 

17 511.3 274.4 

1.8 096.8 9.770 6 5.614 59 9. 

803 5 9. 

878 8 -0.108 22 
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20 171.2 

269.7 

L8 271.8 

9.912 0 

5.597 31 9.813 1 

9.857 6 

0.054 37 

20 932 .9 

267.0 

19 167.3 

9.949 1 

5.587 25 9.861 0 

9.866 0 

0.083 07 

20 406-0 

267,8 

V9 647,6 

9-923 6 

5.590 24 9.885 7 

9.882 6 

0.040 97 

20 831.6 

275.0 

20 803.5 

9.944 2 

5.616 77 9.942 9 

9.950 4 

-0.006 15 

24 806.3 

283.0 

22 076.6 

10.118 9 

5.645 45 10.002 3 

10.022 5 

0.096 40 

26 465.8 

300.7 

23 445.2 

10.183 6 

5,706 11 10.062 4 

10.142 8 

0.040 77 

27 403.0 

307.5 

24 939.0 

10.218 4 

5.728 48 10.124 2 

10.206 6 

0 .0U 80 

28 628.7 

303.7 

26 713.7 

10.262 2 

5.716 04 10.192 9 

10.221 7 

0,040 51 

29 904.5 

304.7 

29 957.8 

10.305 8 

5.719 33 10.307 5 

10.282 7 

0.023 04 

27 508.2 

298.6 

31 585.9 

10.222 2 

5.699 10 10.360 5 

10.278 3 

-0.056 10 

29 035.5 

295.5 

33 474.5 

10.276 3 

5.688 67 10.418 5 

10.291 1 

-0.014 87 

29 281.5 

299.0 

34 821.8 

10.284 7 

5.700 44 10.458 0 

10.328 1 

0.043 41 

31 535.8 

288.1 

41 794.3 

10.358 9 

5.66 331 L0.640 5 

10.361 9 

■ 0.002 99 




-jy&itm 





AM 

am 

ftK 





tw 

Y2 

Y3 

L 

3.000 

1.000 o.oooo. 

0.000 0 

0.000 0 

2 

.000 375 451 

89.383 0.049 1 

0.006 9 

0.595 9 

3 

.000 024 219 

351.925 0.950 9 

0.003 1 

0.404 0 


d ffi. 


0.891 






0.366 



?!•: Yl = In Y! Y2 = In X 2 ; Y3- In X,,, teM PROB> . T , > ft )p fft, 3; S'- ft &.tfcHi 

Wt-fife, W.S5 10 


ISS] 

[1J It® (7.1.1) 

Y,■ = P,X U i ftX 2 , t-/9,Xj,+ Mi 
fn.l, /:#*TXii = l„ 

[ 2 ] in* x, fli XjMMttfi. #M. (7,i.2) msL, iil'flSteit 
E» 

[3l AUR^WftKift. <*-(& + 2ft) fi—' 

a ffiifft fll ft fiftlt 

14 J jtWfflH , ft W ft ® K ( Vi X 2 , X,) *f X- 

[Sjfeiw, fcfcf£, ***w&*h*. mm«k, ft.iE. tn»m, si-oh*. 
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[6] (7.3.5) ##Wsjl7A, l$7A.2tfo 

'.71 #«.»* C. 


f 3ft»dJ« mWirii-~ 




[91 ft*. R 2 j£*Kt»& J? z = l - 


^ < V z ,V 2 , (n - 3 )ct 2 

33- ~T)s! 


10] MM, Stt.®, SnR 2 = l. JfflJ R 2 = J? 2 = 1 , ^ f? 2 — 0 H>i , R ~{\-k)/{n-- 
k), #Si>i, R 2 gtermSSil^o 

l 11J Henri Thcil, Introduction to Econometrics, Prentice Flail, Englewood Cliffs, 
N.J ., 1978, p. 135 . 

[12] Arthur S. Goldbcrger, A Co ur.se in Ecommtetrics , Harvard University Press, 

Cambridge. Mass., 1991, p. 178. £-f R 2 TL&1flftma.SL , &S. Cameron, “Why is 

the R Squared Adjusted Reported ?”, Journal of Quantitaiive Economics T voL 9,no. 1 Jan- 
aary 1993. pp. 183 186. :“R 2 fit iff H S # t£ Bffr fi 534 

m « * «■-e ra in » ^ «it a 0 * b , n in & « w n, t Tt #»■»»» 7F * w # sssc ?■ 

S."(SB 186 K) 

[13] Fh R 2 Mffi &».*!■*««•« fix 


v, - Y) 




, _ R , = _ 

^(lnY, - InY lnY, ) 2 

R z yu 

iB«7.2 0fjR, RSS =• (1.149 1 lBj*J- 

RSS = 0.022 6 

w«*w. 

[14] R 2 

xt^flEtto ## Christopher H.Achen, interpreting and Using Regression , Sage Publi¬ 
cations, Beverly Hills, Calif., 1982, pp.58 - 67, l II. & C. Granger and P. Ncwbold, 
“R 2 and the Transformation of Regression Variables,” Journal of Econometrics , vol.4, 
1976, pp .205 - 210„ ftl# -««£, liiUK R 2 MT - «> S6fc 

■is#*, rgirinwm^isi (pretest bias) 0 i*#]8ig<»rflg®±i'T^^i!!!!0^ffl 

^fa-M, ®£ 07# ^George G. Judge, Carter R. 
Hill, William E. Griffiths, Helmut Lutkepohl and Tsoung-Chao Lee, Introduction to the 
Theory and Practice of Econometrics John Wiley, New York, 1982 ,Chap.21 0 
L15. Arther S. Goldberger, op . cit . y pp . 177 178. 

[16] fcTSSISA. # (7.9.3) • X T&ZInY/ 

3\nX 2 = ( L '3Y/ax I )(X 2 /Y) = p 2 , 7ln Y/7lnX 3 = 

(■?Y/.JX,)(X 3 /Y) = ft, &&& Y X*X. S 

9, ##6.9it,, 


f 7* .* Ti&W&tf-tTVrH- WJtg 
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i is] mmJt&mfeMtuS'mmm # a# 

ffiSHl MMSc 

[19] Alpha C.Chiang, Fundamental Methods of Mathematical Economics > 3d 

cd.. McGraw-Hill, New York, 1984, pp.250-252 o 

L20 j The East Asian Economic Miracle i Eamomk Growth arid Public 

Policy t A World Bank Policy Research Report, Oxford University Press, U K - , 1993, p. 
29 ■ 

i2i: 511*^7.10.7)*^-, vmnn 

1Ur,n 0.062-0.122KGDP 

uKl.» I Ji' 

3ffl GDPG « *f RGDP w & it <£ T » . ti ^ tt # « * . ffc # » SI] KG DP a» 

o. 508 2,. ^ ft, $nm—t M m Ki Gi)P &Jfi 55 S gdp 65 - £ cdpg Nj ifi fc $ 

o. 


tt. ■ H M ® i# ¥ fill 
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El 10 ^Jf : 


mm&m 


*** 5 mwmn s* wwEcwittit ‘igaiisttsftiw 

m & R ~ f- £ £ 't- $ « « tt ®. h * , M ® % 5 # #r & i£ w « & & w K ® » 

«is#rw 

lEfiii «j«p£ ft* ft 1 * * ®J T ££ W 36 a c 


8.1 


MKIIIMB WfclE^tti+fnsm, AMfJ 

rtfa8 M^^w--SM, «fn<}«36 «,-, jrma 2 *j 

JE. JHS®3Mft5WS&7ftWi*ifc, «iiJ£3S>. «®!l4S«WOLSffrM-tt, 
**» il*ttSlS3E«ttTf-.S. ir Jtfc^, flfitllft. /?, « 

W. K- J*l ffi % T ft, ft fi! ft, iffi ^ ^ & * 7 ft 


flf « * .* x. M in&ti fg$r WM$ 
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§8.2 m 


25 0 


[ (7.4.9)M(7.4.16) „-B5B., («-3)4 2 / ff 2 iliaitjS 

*>n- <J 2 iwa-fo, 

Hit. ffffijRlft 5 *. BPWM), ffifc®* 


WiflT* 

. <x 2 



# fit-fit 

se($,) 


(8.1.1) 


*** 

It 

* S* 
Q 1 


(8.1.2) 


ii 

*u>> 1 

-I5> 


(8.1.3) 


^MSAKAm 

ttlSAS* n-3j§H*»£Tf-* »* 2 £)Kr. ftfnSJtttitH'h 

ttBIBSft. (KSS) Mi+#iJQ±TH'H<)jfi 0 (fitMS 

+**. + «cltfc^*o) T*. ffrftnj 


8.1 


4*7*. GNP 

(7.6.2) 

T: 


CM,=263.641 6 - 0.005 6PGNP, - 2.231 6FI.R, 
se =(11.593 2) (0.001 9) (0.209 9) 

* =(22.741 1) (-2.818 7) (- 10.629 3) (8.2.1) 

P (t= (0.000 0)' (0.006 5) (0.000 0)' 

R 2 = 0.707 7, R 2 = 0.698 1 

(8.2.1) *, *fl#*7*« (5.11.1) + 

# + + # iff*## ft# *»***!&& 

t ft, p tt 0 2L&HJ R 2 *n&iE R 2 ft 0 ftffl £4 

tt 7.1 + ft# lift'MB 

& it Sg'tifrffft? PGNP ft #. ft 

-0.005 6o HSftJt, 






FLRtffclk-2.231 £ S *1? * 

K A H A* £ tt « . it#U 1 t *#J** # 7610 5 f 3 * £ «}»' C T ffi £4 £J 

ttlKaft-AgaL 


8.3 


i#$P: 

( 8 . 4 it) 3 

(8.5 IT) „ 

3. (8.6 15), 

4. (8.7 UK 

(8.8 tf) e 

6. &»FIJin*S!MM*®5S: (8.9 11), 

w * # & # $> #? * # •«• m sa a ® ^ m m - »& £ # & &, «in m t 

ifc#- -ft3S8lHUft«&c 


8.4 te&£^3iJifi0!E3SS&ftfgtft 


iisffis.i ir*4gttWHr. «,~n(o, * 2 ), 

mi-- 0!i4^Mfsajaixitf& 0 m^fi j ft<j 

«•„: ft -II & H, : ft5*0 

4Sf# *3 (SliriR^^) *'$, X 2 (PGNP) xt y (JLS5E 

£#> ^ amfflffi (8.1.2) 

ft 60 1 &&„ ffiM* 5 iftwfm-, Apjnit#» t ft«ai££S3?tt*¥toiifc 
ftti tt> Sfc^TffitfcflSa; ®JRija^ffi«6-e u Xt + lfefllW^IT, iplifl (8.1.2) 
# ®«ib«t ft - o, am ft sy, 

* = 0.002 0 = ~ 2,818 7 (8.4.1) 

jM^e (8.2.1) Sf/Ko 

*fc.**Mi* 64-'M(a»o 0iit*^&oin£iS* 6i ()*?#-£.?), 


* * * itmfrJM 


k23I 




(HHWAD^W t«, 

«&«>, (BPffiSS 1 £f8iSlW«*) « 

7? 5%, l ffi>;2.0 (Sfl fbffi>j60 ft r o/2 ), 

t ftli 1.671 (£1) ft!£Sf60 m tj, 

t lfl.2.8L8 7 (ifc*j-jl) MilTHfc# / \&2. UffcfflUtirrpxflJfftPGNPWJL:* 

® m ¥q^ w, amswair***®, auj 

GNP*tJL*JEt:W^a«fl , !l (ft®) &m, a‘J -ii. Si 

8.! m.ww i:.«^ ra—it 


ut) 



BB 8.1 t ft 95%»®Efi) 60) 

*».l, a#]*!&&£-+**&« « ffl3feiarr«a®5ft, umm 

(8.2.2) 'f'ft P ®Kpsr, *M*ft p aatS0.006 5, KtSiM'*/» <1 (SUM 
ftMS'ttX'f) ftMffS, MAtilffiigiHli, ?§i'J-1'AT^T-2.818 7 
(fcffi*5Mfi±) ft / {Sftm^ftAO.006 5i£0.65% , fi-•'MS'Vhft 

W. fcbA*ifcteM « = 5«/J'fci£, 

£ te5&flm£ c i%s$ 

ffiiHULJBfc £:*-%* A $ GNPft« (*frA?). 

S. Wtfifli&itt&fiSJIaafi: 

H„ : ft<0 $5 H { : fti-X) 

*ff]&*0S»f»tBST#« £ a4fc®JgS&a«llS«o' 
ftS5t+. * 

ft If] ft M 'fife, ft ft 95% £ M EP1M: 

02~ A-2se(ft)<-ft<ft + t (/7 sc<i§ 2 ) 

-0.005 6-2(0.002 DKftC -0.005 6 + 2(0.002 0) 

BPS: 

-0.009 6<ft<-0.001 6 (8.4.2) 
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'r&Wf-SA ’ 




253 


§8.5 * 


^ 2 lil 95% -0.009 6 ^-0.001 6£|a]o ilD 

*jS»T^/MBl*64 w lOO'h#*#*^® (8.4.2) iiffW 100 I'SmK 
0. W«fl!I»!K + W95'hft^#**&«:#* ft. 

(8.4.2) ±. ttflg|»95%ftSft$ft£4&&ftl«iSfc/} 2 = 0. 

[tint. (8.4.1) M r (8.4.2) MfifSKIBJ 

ffiit. m & t w ra k ivnf,*,-it ins & & & 2 hq mmw& 

£, as^^MWo 

( 8 . 2.0 «««««. &S6* 

ft# PGNPM 

fltifi&ii'hfKft. H*snk®aT, 10.6 n / dt 

M/>{6£fii±Jto„ 

ifitt / ttlfcA9Stfft£T&£JK U, MhkiE&ftti 

BP«sSo *ULHJEt:*-0!|jfi!r. »M*rH*nffl 8 . 2 Ww«, 





#*l 

64 


SMM 

64 


*nm 


-4.95 x 10 u 

+<£» 


0.709 227 



96.802 76 

Jft/Mrt 


-84.266 86 



41.079 80 

W.S 


0.227 575 

*?& 


2.948 855 

#«- 

;I}4 

0.559405 

«4t 


0.756 009 


EB 8.2 ®fi ( 8 . 2 . 1 ) W»**^8B 

nfufcBrwtmc^rs (5.12.0 m 

wW*£-Ba (JB) lE&tttfc&o SIM JB (6*0.559 4, p 0.76 o t31 
Hilt, *#l*Mi8ggi#±*8KM.IE£:5t;f|io JBfc&Ji- 





±?r «inasttttifc'Msijw. &«t*£«m m m* 

•t" (separate) (SSTW, 0 !Q $ ft Miftt ft ft B, M 91 &« 


m 8 m * sc Bn*&#r : ttmwm 
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m-Min THfiS: 


Ho: ft=ft = 0 (8.5.1) 

ft W ft SPW-tW'ftfia (joint 

hypothesis) D XfS# -^®a»S»«#fr:^SfW^:Blffi!rIal!BaWJafi*tt 
(overall significance) &!& , tfcSftJ®:, YlS^ X, fn X, *S##SM4^Slc 

*si m^mms .4 ft m ft (s.s.i) + 

ft* 8-4 + fMilftfrJimS 

(bm&w) a#, 

ft®® ft=or«* ft rw^a-tfeiaw# 

AAM ft = 0 T ft M. SnM* 

flrjWM-#^*SHR*tt3ft (8-5.1) ftftgfNift. *frj«tjt6£7&jft;i5r&0r 

ft: (8.4.2) ft « 

&T - t 95% StteKIBio fui*«fn«« 95% 

Mft W-^HfsKfei, #M*fi6®rW ft W ft 6 MftfsfK 

|B]±fft (Sfl) W*fc(l-«)(1 - «) = (0.95)(0.95). 

Pr[ft “ « a / 2 s «(ft) s Sft^ft + t„/>sc(ft)] = 1 - a 

Pr Lft " ^/ 2 -se(ft)<ft<ft + i o/2 sc-(ft) ] = 1 - a 

-rtfJJftMjElBW . Sift ft *H ft I^Bf^AK|iJ[ft £ t.^8c(ft),ft ± *.*«(&)] 

«if-fa-ft 2 iT'rf:, H)%. in** e #«»«*% dta*sKra, a 


.ttlfr-jSa+'MRifc, & 

JLa.hftafc*, + , ft-*#—IKtt# 


MtJiHfcWSjfcS*: (#*), RtBfliS]-** 

®ft = ft-0i%? ^*SQTS: 0 

ItiiftrilJ % ft El Uafiil : F 

a^a*m7f®#ar, aa*'t&fflanf«i 

fm£M:£ : 

2^4 W... 

^*i* !»«-“#** A • if* *5 ****** 





(8.5.2) 


£55 


Ej 5’i 7:7 •* 

TSS = ESS t RSS 

tss 'H n-ii'gFn rss^ «- 3 -t*&itue. isiftm* 
ESS W**i9 2 W/9j 2^0**= Sift, JjfJJS 

5.9 IHtifeM ANOVA l?.f?, 8.1. 






SS.l 


H.SA00&5 ANOVA * 



ss 

df 

MSS 

^fipnwcEss) 

J^c 

f 2 

^2^.VP-’2/ 1 ft2-V^3,- 
2 

* ill & £(RSS) 


« - 3 

,3 2«? 

c ' n - 3 

AH- 

2>? 

* - 1 



'- - r . .. 'm&k ? .w' -S *8 8 i^SiS? '. :<$• ^^.'''"("^6'l-^otP >:oj< 


m$muum' 6 \ £u,= ^--o 

T, $*: 


+ 0i’y',y<a:3i)/2 

'2_ l u]/(n - 3) 

KSS/df 

RSS/df 


(8.5.3) 


5SflSgiffi*2» n -3MF’W t 

-hi£ F nria«EW [7: , £ «i~iV(0, <r 2 ) WfSSeT, 

.S-5 


7! - 3 


- EG 2 ) = - 2 


(8.5.4) 


9M8H 

aw»»ti 


^8.2 



*«®K 



Ho 

H> 

Jg^fi ff«M4fe#il* 

o? = ol 

<Ji>o 2 

S 1 /S 2 > F fiindfttidf 

II 

V 


S]/S\ > F a/2 , rxdf^df^ < F( 1 - Q /2) , 


&: 1.o!#Pai 

2-Sf* 

3 . ndf ffl t/df "F ^ J$ e 

4’ S 2 ffi&tE#7_to 

6. F (1 _ n/2> ^ df>[/<!t = l/F u/7(a< i l( ^ f0 




* & Jc & i& & 4/f . 


■m m ft m 
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Sm-'MHJg A = A = 0. 


-2- = ff (8.5.5) 

Witt, fill Sri? MASS ft KStM, (8.5.4) ffl (8.5.5) 

iZ-FKXXf£\n*i3io a*. y^x^XjW^l 
W'J Y$#M{{i-**i£*g u, 0ftt£MBItfLBjK o SSiftJ, in* 

256 AttMB&tttil. HP x 2 fn X, Y. M7flg& (8.5.4) |Q (8.5.5) 

an*. ess*«#*trss. jam 

(8.5.3) ft) Ftt»tX£f4*ff«icNa*ft*ttft-A4Kfttt, flMftT-ftfc 
&o (tPlUft (8.5.3) Fffl*T2%MS : *¥MF^4'Ml|Si^F(a. 

mm&*& h o; sMut^i^-So a-tt#***, 5p*0f« F« P fi£» 

{ft, MBiffin H„„ 

*8.2)Pf BaiMnttffl?. *fm»*8.3. fija 

(8.5.3) HP*#: 

F= W4 6 2 81 88 2 ^ 73 - 832 5 (8.5.6) 


* 8.3 

JUJEt:*- 

-9HW ANOVA * 



ss 

df 

MSS 

@0 

257 362.4 

2 

128 681.2 

*0fls:g 

106 315.6 

61 

1 742.88 

.fi.it 

363 678 

63 




73.832 5 ft F {&ft/> (fiJL^ft 0, ft PGNP 

*¥. ^i*#>Sr2*^a*J**60 (£»&*«* 61) Mtelft F| 
* 57 tt*3.15, ttlft F{am^*4.98o M«, fligfij 

i<J*74 ft F{fitfca®itelfF{atWffiH-^«P*^^ 0 

*fm#F±ifc surwiEo 


&9fr£7Els]!0M&Mtt: 



&*«»<> %HL k gftlnlHfttS!, 

V, = Pi + 02*2,' + A*3, + - + &X« + U. 
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• if- *«/*** ** 












H 0 : &=&=-= A=0 

(«S. 

y.«- F = KSS/df = ESS/(*-l) 
r * : r RSS/df RSS/( n — k) 


(8.5.7) 


itn*F>F.U-l,n-*),?!]|g«lH 0 ; «rW'J^S , «+F.(*-l, *- 

tiiaumu Di'^?e*8E«(r, f 

fio ftiS* (8.5.7) «iF(r<)/.I£W. BP«IftJ^H no 


4HMW(y »X 2 , X 3 )* * = 3, &K$*t= 
4, 

*«-». (J3IM«+*&ai») Ffi3 

Ha#w@0a*. -einwts*® («), 

*m. £/£Kji+#+, ii##ftdUK«tt9i* A = 0. 


4 8.4 ITf anttifcT^— 

#&8.5lS + XttifcT«'Ni]!0 (BP£l|S$ftHlB-t**) W.61S 
tt&t&o Hitt, *f»nfc«HK t ftlftjft 

<8.4 i*w) sttEnvftsx-jRft 
»*»**«*#*«. 


(**) *ftEf«10rift#«t#'£ “ft 

* (iif F ftg + )„ t81 


K 2 *P /• il‘B] it 


25* SU2*tt R 2 5JT*L»9i + mmttl F»*;£pllfl-****. 

* «,*!*#•*, #£*««« ft = ft = o*:fc. 

r . _ ESS/2 

F RSS/(n-3) (8.5.8) 

3S{@2« w -3^a*afi<j Ffrlfio 

*rfi(&«M). II 

H 0 : A=ft=”* = A=0 (8.5.9) 


• «* fjtenn&ift: mm mm 
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F (8 - 5 - 7 > - < 8 - 5 >»» 

(ft: ft ti# ft ft.ft'hue*. 

*t (8.5.10) ttiQT**: 


F = n-k ESS 
k 1 ' RSS 

n-k ESS 

■ k - 1 ‘tss-ess 

n-k ESS/TSS 

k 1 1-(ESS/TSS) (8.5.11) 

■ - . R 2 

k - l * 1 — JR 2 

K VU- 1) 

'(1 -R 2 )/U-k) 

r 2 = ess/tss 0 ( 8.5 .id sbjt f wr 2 «£# 

-ft**—^ r 2 = on}, FBiif?, r 2 m±, 

F{&\)im± 0 2*&t&|sg, 3 r = ib*. F$2i*pg* 0 Wilt, F&&EEJ10r 

its f 2 & 

»l6«Uia (8.5.9) (Aft) R 2 

(8.5.11) 

F_ (l-i? 2 )/( n -3) (8.5.12) 

fjffl F-^R 2 £|a]&<J»Iffi ANOVA ^ 8.2 IRffaitfSi^ 8.4 0 

(8.5.12) mnn$\■. 


p =- w - ,v " __ 7 , 879 , 

(1 -0.707 7)/61 


* 8.4 

EB R 1 

**;&•) ANOVA * 


«#*« 

ss 

df 

MSS' 


F 2 (S^) 

2 

R ! (EyiW 


(1 - R 2 )(T.v 2 .) 

n - 3 

(1 - R 2 )(^ l y 2 i )/(n - 3) 

.6 it 

2*5 

n - 1 



- .i .ft. ftitK R ! fnu -R : ) = W>J. iD(8.5.12)0f*. ■£#**#. 
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. it *42*F*«« 









R 2 iMBo Hit. (8.5.7) 0r&ft& F 3?i£, $n 

X 8.4 fiff/Ko 


-^ 


ffl 


k 2 




^60 


*#*». ftlft-'hffl R 2 ^W^TClHm&t&S^tfe: £-t^ffr 
t (8.5.7) fft&lft. 

* mbbmb: 

Y, = ft + ftX 2l + ft 3 X 3 , + - + &X*,. + «, 

H 0 : /3 2 = ft 1 = - = A=0 


tH* s 




F - *Ma-1) 

(l-R 2 )/(„-A) 


(8.5.13) 


to* F>F. U .,.„.*>, NjE«H,i Sj8flBIS3tH 0 , F.,*.,,...*,* „ 

&*«■*¥, A-l tfl-T a®*fU U-A) F (5., 

^a- : jmmm (8.5.13) » F»pim f mbb h 0O 


7 £fl<J#J 7.5o mnkk (7.10.7) # 
flj. RGDP <ffl*tAJ9GDP) ft RGDPW^RBBT 119 tS^ftfilcM# 
*4>GDPG (GDPitfK^) $#S55.3»„ R 2 = 0.053 S-gJfc&t "W {£, 

'£BMst£9ci+h#t^n'}? ftfnftMi&H? 

a fn nr is & “ r 2 ft f z fij w - t & g £ % & - + 

(8.5.n) MilBjcWHcflIBTW (8.5.12) *&*ft r 2 fli F M£|n]£ 

Mg^tu, ^r 2 ^^, mu f wilt*'?. niia^s 

ft"ftffiH(unit 0 Hilt, R 2 = 0.053 ftA&iC (8.5.12), $ff] 

flTWH 


0.053/2 

(1 -0.053)/116 ‘ 3 -“ 47 5 (8.5.13) 

tt*ttlfg& R 2 = 0T, ±i£ F {^IMaa 2 Hi 116 0<J F (tt: *r 

119-twLreifaHP2-Mejias). af]M.F*#a. at f fa*5% wa»tt 

*¥±05ftS#W. p ft^RS±Ji 0.042 5o Hilt, R 2 HW 0.053, # 


* 8 * * 7tm *3 &#r: mm mm 
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!lTJc*Msnid 

*m p a $ .+,—-t- ®* m », &?£• a ;i 7 n r m m $ «mm m «« 

‘I’. rti I f«#iSi#.S«i^tt. mKX&mtto R 2 -MIKAS, KM, tfffitt 

PIISJuMTCIEfift (BPiSreHIW) ««=#, WJUiB+LMfr (if&SHDljIfc) ttlsl 
!) I3g» , & # Fv. % & 5% He S *f ( BP fft =p 5%) «r £ * ft * ¥ t -5$ ffi 
(7. i0.7) *(« iSSt m Pdxftfi-1 @J*fci+ M * w. 




Krfrrs 


“±i 


s£ “&&*” 


.w n 


18 if jsss 7 am—« ah# i? 2 ffi^T-ieieTt^rsi^id,, 

ttamjL*.ftt:*fl«ifli?*, i? 2 ^ o.707 7, (h ^Mt-nna 

tE# ¥cfllT- ik W# A * fT flltfl£, &r 17.afTW<fcl il ii'HI ■£ »•» ffi T FI m 7c 
pfiNP^j#, ««£*«*«*?*«*#. a 

in oj i ik *t nt^arsAiwn** 

mi x>famlife's, afnjtax 2 (PGNP)fu x.,(flr)*t (%-m 

i&trttj) fcffjaSi®, *f F^yf, 

ja^-jEsfigja^ y uLijEf:*) 

A PGNP fa flr } W^SfeftJLAJEt:*** pgnp 
jjp flr, umw-i'&isti&topi®. 
(3*s, biw^m x 2 ax 3 iaAw»:jr). friimm, 

Msi|«?s*t*3fe, rss« “s^M” mm r ess uamimiS] r z ) b 

«&—Sift##—'MftffMWif* (incremental) fStiiftS (marginal) pt 

m, tiivr-SMSWo 

fi-fSSfii)^ c £*£*J:WS£lM)f*E 

r ft 1 f, w # # *r -7 a # £"F i' $ .t w & m m 3 ? fi n m im -t- ®r w 

X'2B:, lifetfe^JSSSciilUJi^ 

Mt¥WH», fflitfe^lSljBffiBE-tt|g3Pfl|J:lBJni ESSW$S* 

—'r xMtegia*si6fi*tt«^ rss a? 

®»jftfaj*o 

<Siftafn3fe® JLA^Ell-^-^ PGNP ttlsipa, : 

CM; - 157.424 4-0.011 4PGNP 
t= (15.989 4) ( -3.515 6) 

P {£ = (0.000 0) (0.000 8) r 2 -0.166 2 

RiEr^ 0.152 8 (8.5.14) 

SnSffl^Srefiif^. pgnp xf cm rft-fr wflM®t>fts ^ 8.5 ^,+, 7 ±amparn 

ANOVA 

• i,' M S -VP if- it eg 





S 8.S 

@0 (8.5.14) MANOVA* 




ss 

df 

MSS 

ESS S PCNP) 

60 449.5 

1 

604 495.1 

RSS 

303 228.5 

62 

4 890.782 2 

.&tt 

363 678,00 

63 



1 ' i 

- 


‘ 


MM 


i?,2 = 0. 


60 449.5 
4 890.782 2 


12. .359 8 


(8.5.15) 


Mfi&Jf* 1 «62 M 03n+Hib*M p {£* 0.000 8. glrBia 

® F Hlifc, tWHU® — #, Kffjfgtfe PGNP X* CM 

flSJKHKSo JK#® Hi. t l = ( 3.515 6) z = 12.359 4c 

(8.5.14) * t fiii+SUDfcMFfB (8.5.15) = ®. & 'Htjft&SMrfl-* 

W n H*. 

ecbja :%i » i *n» bp. *.0y«ti «=64 c 

flaiuffitt^psip (8.5.14) ztir, ftimkfctz x 3 MSIMfifc, # 
Iff PJ5DT: 01)3 (8.2.Do 

(1) *piBP(;Npa®ait*jf-n?ucM^MS** t FLRW&saia*® 

(2) FLR 

sjiia anova##*®® h&isific 

%Tt£W&&.. ifcUcffJfa jt M 8.6o JltS'l' X 2 ^7]tPGNP, X 3 ^7R 
FLRo 


D SjSjqjrt; jfjgg >ix3iS§$N 



mmmsmwm 

Si 8.6 


wittM A NOVA 3? 



SS 

df 

MSS 

ESSttctj^ x 2 

Q< = ^2^2 

1 

Qi 

1 

ESS & T x 3 Min A 

Q 2 - Qj - Qi 

1 

Q2 

1 

ESS X 2 ffl X 3 

ft 2.Vi*3 

+ 

2 

q 3 

2 

RSS 

« 4 = Q 5 - Q 3 

« 3 

...Q«_ 

.6 it 

£ 

*s* 

II 

M 

»». K? 

« - 1 

n - 3 


* :|C mmwx 
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% 7vFfS&ftRfc X 2 WSiKS X } . ftfnftit: 


263 


q 2 /a & t 
* Q«/&** 

(ess*-ess*) ^Ena 

Rss* TOPT^lliwtTft) 

= ^T2 *.**« 


s* Ess» = »f^®w Ess-tfcipatfriinaTGSitt q 3 ), ess* = 

ESS ( = Q,), RSS, = gf^^W RSS Q 4 )„ 

#=?af]w«wtt«^. mmn& 8.7 *?*. 


wmmmmmmmm 

$ in 



* 8.7 

ANOVA*: 





ss 

df 

MSS 

ESS, fttlj PGNP 


Qj = 60 449.5 

1 

60 449.5 

ESS, & FLR W&lm 


Q 2 = 196 912.9 

1 

196 912.9 

ESS, It) PGNP ft FLR 

Q 3 = 257 362.4 

2 

128 681.2 

RSS 


Q 4 = 106 315.6 

61 

1 742.878 6 

&i+ 


Q 5 = 363 678 

63 



aiftsffl (8.5.16), rnmn-. 

F 196 912.9 
1 742.878 6 

= 112 - 9814 (8.5.17) 

ft «, , iil' F ffiiUAfi &!!£}] 1 ft 62 I' iSW F ftfta 

i£#&i£&wE, S'h F ffiftjftflEMIf M, ^MIS5!!'t’ifc)lP FLR fJH &&ft J 
ESS#0lifc&j^ R 2 (t 0 Him, £ S‘t’J&iK it JlP FLRo |a|#tt*SI, SP^-ffc 
(8-2-1) + FLR *»«**, up ( - 1U.629 3) 2 , 
HSEA^tlWItStT, fcttftiij (8.5.17) tfiFlo 

junafitt (8.5.13) fowmmm. <s.s.ie) WFtt*a»j 
CifflR 2 ftD3fl8.20r*9IM. (8.5.16) M F Vt + SMt 

fKTW F fcfc^ l9) : ' ' 
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(8.5.18) 


(Rl - r \) /tax, 

(I -Ri,)/si* 

__( k% -r \) m ® iaft 

" (i-R J «) /e **( = «-+ 

+ l «6i) 

W F $H&o 

tfftfflMW 2 ?. R 2 * =0.707 7 [* (8.2.1)] fn R 2 e = 0.166 2 [* 
(8.5.14)]. Hilt. 

F (0.707 7-0.166 2)/l 
(1 -0.707 7)/61 

=113.05 (8.5.19) 

BiEfcltf-W + WiRMfl*, ft (8.5.17) WF( 

S(fc7£ft FLR&^£ft«fi + W*#JSgifc 0 

— 'K&ft-ttitft: (8.5.11) 'fioiilM FISKWR 2 , ^OliuE 

*n**en*n, (8.5.16) 

&i&o 

ait r m £##«• aaiM.^sitt 

•*M«S+aiS—i£M£iwn-H£M*r*|aiMftHt$ 
w (H fttff.ifc ««:!!«$), 

R 2 {SM&Ho i*#-3fc, ttJKAVittftl — 't'SSflgittln R 2 
MAS. stfi2-£<*@£BSS!*, RSS. fS] 

SiE R 2 (Sftfi-^1t»£T«jjn? rTWhEBJ. ftp ft »r iff $ SMS 
*w i, R 2 «;^ijiiDo kkfkmksufi.k 

[HP«$ /?{6*f*Wfg&T* (5.3.2) 

*(*j * (S]o I,o:i ±ii*PJXpIffl^^W^^«z^* : (X 3-'MDr #*¥»£* 

«f( = < ! ) 

-®*J, JLSfEfc^-WtM FLR fi(t<| t Git] - 10.629 3 
a£ F (£3? 112.981 4. 0]&W R 2 fti$± 0 Mfift . FLR jbQiS&iSftf, R 2 M. 
0.152 8 It *81 0.698 1. 

(siwdnis—*§£* 0 *n& 

JA (8.5.18) ft 

*7ffl$dtWlniA (®Bfc) *&&—'t** ('M f 16? Fffi. R 2 Wttf)jn (nk 

M. (8.5.18) JPA (tlBfc) fiSSSKfe 

*fin («C'>) Tiei!Q«SW)l¥»l8*o 


* « * *7tmnr3&irr: t*m w m 
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Y i = P\ + ftX 2l + ftX 3l + /3 4 X 4 ,+ u, (8.6.1) 

*65 

// 0 sft = ft S. ( ft ~ ft ) = 0 

^ (ft~ft)^0 (8.6.2) 

ft *1 ft ffl^ 0 

#Jto, ^ (8.6.1) 

***• st> Y = Si$n‘?,Mtf*m, x 2 = «j8j I &A<mift, x 3 = 

A, *1 X 4 = ffit#fi<j^S.. ft, 

yfo &n. tojfuc v totix pj (8.6.2) +Muffins.® 

(*ft-^9) 

^va&w-. 


_ (&-&>-(ft-ft) 

~^J7-J7T~ 


(8.6.3) 


(n-4) 65(^$, B % (8.6.1) & — 

®-«5. fiiliffi* (»-*), i ^ 

*Kse(ft-ft) PJoI^lUT^ftlW^^>t>?#5l] (i^E^^StitW^): 


se(ft - ft) = /var(ft ) + var(ft ) - 2cov(ft .ft ) (8.6.4) 

to J£- #f i# HI fB i& fti se (ft - ft) ift % j£ ^ (t A (8.6.3). ft ff ] ft<j ft ft 9E j f fit m. $- 
%■. 


t = _fcft_ 

y/ var( ft ) + var( ft ) - 2cov( ft , ft) (8.6.5) 

ftft2rj*fct£toT#«: 

1. tttfft to ft 0 

2. a £ & t* * it n 01 $): ft & «p m # n tu m i a # » w # g %- t* * g „ >«•• 

= (8.6.5) ftiHt't'ftttigiR. 

3. M. (8.6.5) W-iij t tfc^o &«*#!* M&MJggg (ft-ft) =0 o 

4. to 5H M. (8.6.5) t £*8&&£gASM&tt£Aa F tt 

*¥±Mdfli# t m, PJ nHE<fcj#ttUH&; SPJ A Jg4go toJiJg 

(8.6.5) w t ytitmtop st«r ^ag 








mftiBWfiawiTSttaa. Hitt, 

10% , 5%aXl%o fciltlfeft +A W*l 

WtEJS*, 

8.2 liTj^IigSIliX 


@.« 7.10 10r#to±-A-&#.*a&, %-)TWM JJL, 

Y, = 141.766 7 + 63.477 7X, - 12.961 5X) + 0.939 6X 3 
se = (6.375 3) (4.778 6) (0.985 7) (0.059 1) (7.10.6) 

cov(/3 3 ,/3 4 ) =-0.05 7 6; R 2 = 0.99S3 

fSX*AA. ft* + 

+ ft X 2 *» X 3 ft ft#, Bp 

Pit* 04 & (03~P*) =0o iS®!)3 (7.10.6) +, ftin e. *4- ffl -f (8.6.5) 

( __ 0 3_ " 1% _ 

-/varies) + vat(j? 4 ) - 2cov(/5,,j§J 

= _ - 12.961 5-0.939 6 _ 

VTO-986 7) 2 + (0. 0'59T) 2 -2( -0.057 6) 

^ -13.901 1 
1.044 2 

— ‘ 13.313 0 (8.6.6) 

8#faia, *f 6'M & & OH+4?), flft* 0.002 (ft 0.2#) at 

(XJSftlt), MSI f it ill IS a T ||& fr- / ft; p ft ft ft * 'V . ft 

0.000 006„ AUfiftfflftJfc(R« : £ # * ® # + ft X 2 * X 3 * ft 13 W # 

fto 


8.7 


ft, 

Y, = /? l X|,X|,e". (7-9.1) = (8.7.1) 

w+ v=j*--{h, x 2 = mti&A, x 3 =r*sa. ^jft*r*sc^5s:. 

InX; = A, + ftlnX 2 ; + ftlnX,, + «, (8.7.2) 

3C + /?„- In/3, „ 


# fi m ^ ^ .• mm m& 
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267 se£ lot SM» 

ft), SttafcWftiU: 

fij+Pj-l (8.7.3) 

a wt sift$ ^ *<i ms:- - w . ■' 121 

spst**# (8.7.3) fi^iF.a? 

*4*0 


? 4im?r;£ 


( 8 . 7 . 3 ), 

ttit (8.7.2)c BP IS £fr iif ?G £H e£ 3c PS ®J W ® !0 (unrestricted or uncon¬ 
strained regression) „ — fi fe if T fi 2 ® & ( ft 7)' !&, ffl OLS f£ ) , »t rif Silt 
(8.6.3) OH t (8-7.3), BP: 

= (f>2 + j±I ~ ( fe + hi 

se (^ 2 + £ 5 ) 

(& + &)-1 

- —. =_~ J-j —: ——:r^ ,.=^=- (8.7.4) 

•J var(/? 2 ) *■ var(/3 3 ) +2cov(/8 2 ^ 3 ) 

■tt+*fB«URiSfcT, (& + A) =■ 1. M^#S(/S Z + &)(»»««.. *SJSiff!l!l 

8.6 f> > SnJfcJA (8.7.4) rfSOH / fifiaftjSSfi3Ftt* 3 F±WiBi»/ft, 







B'Jif: t — ( postmortem examination) „ BAjft'fHS 

jf %&&&&&& ( 8 . 7 . 3 ) 

saWc is ( 8 . 7 . 3 ) on#; 

(8.7.5) 

ft = l-/S ? (8.7.6) 

Sft, (8.7.2) « fit fife it 0T13 

Mill, (8.7.5) 

In y, ==■ £ 0 4 (l — /2 3 )lnX 2 - *■ ft^nXm + «,■ 

= Ai + lr »^ 2 i + ftdnXj, - lnX Zl ) + a, 

268 it: 

(InYi -lnX 2i ) =j3 0 + <? 3 (lnX J; - InXj^+u, (8.7.7) 


- it * « SF * > » 
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pS. : 


ln( y,/X 2i ) = p 0 + PM X 3 ,/X 2l ) + a, (8.7.8) 

S'f (v,/x 2 ,) =^m/2r3);'Jtl:¥, (x 3l /x 2i ) = tt&, W# 

- 0 ®ffm (8.7.7) s. (8.7.8) tt 

i+iU/Jj, (8.7.5) Wtbo 

U (8.7.7) sS. (8.7.8) BrtliiMR 

S i£ (restricted least squares, RLS) 0 ilfc i? 5J ffii 

r m'SfiitMZ'i'Mft'&tt, *r^r 

a-ETS^ (Theil, 1971)o 113 ' (iE nj # !E T Si W — f& F itl&fto) 

ttJniii. tfc^ryt. *<nfc (8.7.3) &i'iniHJi«Jii£mTO<j f 


£u 2 ur = @l£(8.7.2) ft RSS 

]>]«! = £ *j£@ @(8.7.7) ft RSS 
™ = &i4ft*^ft (*« + £ 1) 
* = * ft * 0 03 + ft # ft * ft 
/! = **]* ( + ) ft 


_ (RSSh- RSiy,)/™ 

~ RSSur/( -1 - k) 

= (S»j- <8 - 7 - 9) 

2«t*/(»i “ *) 

#<#>». («-*) tSfilMFMo (£: UR» 

^m 0 ) 

±& F^^j£SIiiai? 2 ^^ftnT: 


F _ . 

)/m 

(l-R 2 u»)/( 

n — k) 


J?L,fD R 2 {So BPiig (8.7.2) 

fU (8.7.7) M R 2 {fi c gftltflJ: 

R 2 vr>R« (8.7.11) 

&: 




53@8.4 S*ttXtj£g|K$fft{Hft|ff 0 


(8.7.12) 


mum * 7 tm<& : ammm 
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M&X: (8.7.10) v$, 

MRi**iRi*n-iLi&m\k, &m, *rffl*7«0r 

R 2 m$iit%aJlkffi (##>'WWW 8.3), aSffifll (8.7.9) 

&ai w 


154 8.3 1955—1974 M 

tf-i#*# Jiff 4 »*»*.# SI *> -f&fk : 

InGDP, = - 1.652 4 + 0.339 71nLabor, + 0.846 OlnCapital, 
t={- 2.725 9) (1.829 5) (9.062 5) 

p tt = (0.014 4) (0.084 9) (0.000 0) (8.7.13) 

R 2 =0.995 1 RSS, ik = 0.013 6 

* + RSS UI{ aK(n*#i+ (8.7.13) ft»**;foiRlMi5?*ft;fcft*:ft RSS, 
ft-lf!*# 7 *&£**], 4 ;* ii » ft * 3U *» 

fr'BrJt. i*&/#?*$#lift* 0.34, ttft* 0.85, *d* 

1.19, & # & $ ft £ SUf-gjfr-srfcjEgjf* 

1.19 s?sisf i c 

AtitiJ&Sfrft, tt*Mlifc;Jii *«««*$ ftft* , 

In (GDP /Labor) = - 0.494 7 + 1.015 31n (Capital /Labor), 
t= (-4.061 2) (28.105 6) 

p-H= (0.000 7) (0.000 0) 

R 2 h = 0.977 7 R&Sk =0.016 6 (8.7.14) 

*70 £4* RSS* * ft* RSS, 

!)3ft®'£S-^ lei, #r J-X& 11'] & % it Jfl (8.7.9) 4 ib £ 

WFfcft: FDU&ff*ftft# D 

( JRSSr - R$S ur ) /ot 
RSS uk /(«-A) 

(0.016 6 -0.013 6 )/l 
(1 -0.013 6 )/ (20-3) 

= 0.051 7 

li : 0 % #,(!'] ?' j& iff 7 - ^ ft ufi, 0f D1 W = 1; S5 E * $. fi ^ 20 4- ?i i@I, 

J.* * ft *0 !B + 3 •*#*:, ffK «-*=l7„ 

ft. F ttiMf g 1 f*#-# 6 i&ft 17 ft F 

*2. Bpft* 25«fta#F (Jt#*.Dft* 

D.3„) 


24S ► 


* vf MfS.##MW 




■f- ;f. £ m St &, I ® IF & * #. # * tt * ^ % ft jt * & ft * M * * ft # 
IE, litM (8.7.14) + #HJft*r*18|Bia*#fc a ftEn&fcfl, £■*■* 
# Sib St# 1% , JfflJ # s 1% c 



gSiSgSftg^SiiiygiSggjiiiH? 

«:«:• UZX&if S6V !:.': :o:V 

yg©s& &*&: Si&ssia 

*8.8 iif«**GDP, 




GDP* 

*Wk' 


1955 

U4 043 

8 310 

182 113 

1956 

120 410 

8 529 

193 749 

1957 

129 187 

8 738 

205 192 

195S 

134 705 

8 952 

215 130 

1959 

139 960 

9 171 

225 021 

i960 

150 511 

9 569 

237 026 

1961 

157 897 

9 527 

248 897 

1962 

165 286 

9 662 

260 661 

1963 

178 491 

10 334 

275 466 

1964 

199 457 

10 981 

295 378 

1965 

212 323 

11 746 

315 715 

1966 

226 977 

11 521 

337 642 

1967 

241 194 

11 540 

363 599 

1968 

260 881 

12 066 

391 847 

1969 

277 498 

12 297 

422 382 

1970 

296 530 

12 955 

455 049 

1971 

306 712 

13 338 

484 677 

1972 

329 030 

13 738 

520 553 

1973 

354 057 

15 924 

561 531 

1974 

374 977 

14 154 

609 825 

* 1960 *F M S'7Tfctt&c 

f r-A* 

# !96O^W0'7Jlt#, 

: Victor J . Elias, Sources of Growth •. A Study of Seven Latir, 
I ntcrnational Center for Economic Growth, ICS Press, San Francisco, 1992 
HI 2 and E14. 

i American Economies , 

■ Data from Tables F.S, 


# 8 * £® i£?■# # : ^ #f )»7^ 
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— MW / 1^3^77 

m (8.7.10) + M (8.7.9), k $ it H 

nmm 

Y, = ft + ft* 2 , + ftX 3i + - + ftX*,- + «, (8.7.15) 

'I'M (8.5.16) MFfelfeiR 

(8.6.5) S<J t (8.7.10) W-'M5(fflW«, Win, tolsl: 

Hus ft = ft (8.7.16) 

H 0 : ft-*-ft + ft = 3 (8.7.17) 

H„! ft = ft = ft-ft- 0 (8.7.18) 

(8-7.20) MF 

M. 8.5 1S?IJ8.7 ITMifife, &S.i?£q F -feg&A-feM— f&Sts&Ji: 

(8.7.15), 

®£asn (8.7.18), isait»rk!fckM + w-^^^#ftjiiiKijE««sittw 

4ifiu (8.7.16) 38: (8-7.17), iiST^-•-'MSf/hWSW#^*S!*WaR*l«S!. 

*se, ‘v.mmmfedik 

r 2 r ,: a*, *«rm«siwiAis* «-*. w^awiRiea, aiti**™. 

iis »« [in (8.7.16) & (8.7.17)] -fjs. 

[Win, m=4, inm (s.7,18) j£i, 4 

'+l»l!ajE*fc*Sl+lU« e ] igsi (8.7.10) if® F, : 

in ^ if ® W F ^ a F„ ( m , n - j),aiF„(w l( j - A) j@rS f # M® 

#f4. 

272 ’ ’ 

ft] 8 . 4 I960— 1982 # H SI ? H 3f< 


** 7 -19 f *|-fs| ******* *a«: 


lny ( = ft + ftlnX 2f + ftlnX 3l +■ ftlnX 4( + ftlnX 5 , + «, (8.7.19) 

# + Y=#A-f4$«# Of*). x 2 = #A*g -=T3tf6ttA (*?£), Xj - 

#**■** |S**1MINfr(*£>, x 4 = ##■ <*£■), X, - 

4M*+-*|g IS #*{&■# (J44h 

*1111*3+ft. ft, ft * ft £Ji!l*iftA, ^Xtf (#S) 
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(4-*) #•£«, ftfcgfcg-ifc, 

/8 : >0 
fo <0 

)3j >0, iP Ifc 4 ^ ^# ft (competing) i 41 ft 

<0, (complementary) /“ no (8.7.20) 

- 0 , *>***>£ *9 **;*)* A 

<0, iPJMfc + aU&Stfj** 

= 0 , 

51 ft * A. ft. f. iA * 4 4 # * *« 4 A X * /* ft . S? 

+ W#-ie*^. *»: 

Ho: A - ft = 0 (8.7.21) 

ft 0 # ft ft ?fc @1 (E : 


InY,-/?, + /3 2 lnX 2 , + ftln.Vj, + «, (8.7.22) 

S-ft, :%% (8.7.19) * *; ft * ®!/3 B 

*J 3 $ 7.19 * ft I*« , IH; ft 9j M T : 

;£ ft Jfc 0 !)3 : 

Iiiii 

InY, = 2.189 8 t 0.342 51nX 2f -0.504 6lnX 3 , +0.148 51nX 4 , + 0.091 UnX 5f 
(0.155 7) (0.088 3) (0.110 9) (0.099 7) (0.100 7) 

* 1 * = 0.982 3 ( 8 . 7 . 23 ) 

£ ft * 3 0 ; 

InV, =2.032 8 + 0.451 5!nX 2( -0.377 21nX 1( (8.7.24) 

(0.116 2) (0.024 7) (0.063 5) 

Rl^ 0.980 1 

& f ft -f ft ft t 4 ;% ft it ft # >g & , vf : EIRiSI -tS |sj ft Iff, ft 
(8.7.23) *> (8.7.24) ft ft-ft R 2 ft * »T fct, ft c 
% it fete ft ft (8.7.21) ft Fit* 


( Kur-Kk) / w 

U-i?[, R ) /(» -“*) 


(8.7.10) 


+ /? 4 = 0 *n i3 5 = 0 , ft m ft1 ££ 2 , 0 ^# i * 

* (»-*) =23-5 = 18 (5'ft /3 ft ft), Sjfc Ffcfc**; 


F _ (0-982 3 - 0.980 1) /2 
(1 -0.982 3) /18 

“ 1.122 4 (8.7.25) 

tit.ft g 2 * 18 ft F 

&m, J6 4f »[F 0 .j(2 f 18)=3.55] 9 


‘P » ft .# 7T, te? K» S+# : #« H*" 





P flUfc 0-347 2, SitK^ra*?E«4#HR-St—4 ft'f 
fc***!*^#, ffitA, &fl*r&#*£** HHfl (8.7.24) 

® & ft' A ii A ,:: 

at.. £ §fr»{£*ft* 0 '&A#te£iE.«! tAA, f 

S3FWJH, M iS5, l, 

*#£&■£«■*#£« (price inelastic) c (*ft£?) MU, * A # ft fife £ 

ft, flSftttitsfe/W-f U &«(*!. 

W'feA#'l4AX 1, ■Ettif #f Si 


8.8 !PMJ±#5t 


fl£*fnffi«- -^ABt(Hur«ift*«HHij&B*, 0fif y wminvG^i'e] 

&J:££WB6#rtlSl[*§MSj (structural change)., $5ftl$3biSBfc», M 4« 

i: (in 

1973 X#H 1979 <p OPEC wiff «stffralt 1990—1991 

(SD !973 ^SHWJiMaiSff;**!llfilff5lir.¥-ISijW» 
»), 3S[S-&0r*JRf»tT«j 
xisw, 

M^ia, 8.9+*&«*. Wft 
ffi, 1970—1995 (lil 

lOfcJUDil-). ftffitfefflffiteil-tetf (Y) '-j'l'AulSMA dpi (x)^.(i] 

m iW(Sf^1tW§IIR e BMSfMltfftS, MMM Y tf X ft OLS0P, -fain 
^1 fit{W A#, apffcffJSft&.A'filfSfn DPI Ki^S4 26 & 

,%—t-$=UMfsM#5E, fcb$n, jfcSfJH-fo], A® 1982^fflST 
SAiWsEii, W^rfr A.'lk^^^ji^JT 1948 *FJA?fc.® ® ^ 9.7%,, ® 
##«•••*£•£?«#»#» DPI ^1|BI69^s. »«#!#* 

1970—1981 1982—1995 SiiS 



1970—1981 ; 

Y< “ 

A, + X 2 X, + u u 

- 12 

(8.8.1) 

S-|»j 

1982—1995: 

y.= 

y,+ y 2 X, + u 2 , 

« 2 -14 

(8.8.2) 

Oltffl 

1970—1995: 

y,- 

a x + o 2 X, + a, 

n = («, + n 2 ) 

= 26 

(8.8.3) 


IpIUT (8.8.3) HjlfcJtf 26+St*ftj£|ft 

wsttismsta. mmxiaiit, jmj «,= a, = >,. 

252 *&'}***&>*■* ''■"■>! * ’& AAif« 
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ft 2 ^ 2 ^2* 


ft 8.9 US 1970— 1995ipMSSfa1'AB]'3t:Kl|fcA (10fc*»tt) 


AM 


>RA 

si» 

«« 

sRA 

1970 

61.0 

727.1 

1983 

167.0 

2 522.4 

1971 

68.6 

790,2 

1984 

235.7 

2 81(5.0 

1972 

63.6 

855.3 

1985 

206.2 

3 002.0 

1973 

89.6 

965.0 

1986 

196.5 

3 187.6 

1974 

97.6 

1 054.2 

1987 

168.4 

3 363.1 

1975 

104.4 

1 159.2 

1988 

189.1 

3 640.8 

1976 

96.4 

1 273.0 

1989 

187.8 

3 894.5 

1977 

92.5 

1 401.4 

1990 

208.7 

4 166.8 

1978 

112.6 

I 580.1 

1991 

246.4 

4 343.7 

1979 

130.1 

1 769.5 

1992 

272,6 

4 613.7 

1980 

161.8 

1 973.3 

1993 

214.4 

4 790.2 

1981 

199.1 

2 200.2 

1994 

1.89.4 

5 021.7 

1982 

205.5 

2 347.3 

1995 

249.3 

5 320.8 

IK ft**: 

Economic Report 

of the President . 

1997, Tjtble 13 - 

-28, p.332. 



Isle ( 8 . 8 . 1 ) *P (8.8.2) fijea«^#f»lW[ 5 |lH/F:|^, 
ft/7< 

Y, - l .016 1 +0.080 3X, 
i= (0.087 3)(9.60L 5) 

R 2 = 0-902 1 RSS,-1 785.032 df= 10 (8.8.1a) 

Y,= 153.494 7 + 0.014 8X, 
t = (4.692 2) (1.770 7) 

R 2 =0.297 1 RSSj = 10 005.22, df = 12 (8.8.2a) 

Y,~ 62 .422 6 + 0.037 6X, + ••• 
t = (4.8917) (8.893 7) + - 

R 2 = 0.767 2 RSS 3 = 23 248.30, df= 24 (8.8.3a) 

rss*/t 

Ktm, hiBtt*—iRAlHlfi + WftlSS^iSBWfflgrfi (marginal propensity 
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# tt * m: & m wm 










to save, MI'S). SP-f-A'« J fS:Wd‘lftAigira—(T-Mj) jg-ftio -& 
1970—1981 |h| , MPS >J 0.08, f£L # 1982— 1995 if fj I'h] , MPS 2} ^ 

o.o2 c 

(pooled regression) (8.8.3a) of HI* it *S. .h£*l#HJJ*5 * Jfi 3 Wit 

MKffiffirtl. itAffl?ntt'Ti-ttlnJB«Sn0a8.3 9r7N. 


1970—1981 1982 —1995 



@0 8.3 

m "7 ffi w K ffl P turn 7£Jt-I rI 0rSS u -Rif]$n 
AS? 8.3 

Wfi5itt. 

(Chow rest) g£W* 0 r,i; «ftgftilSje: 

1. « 1( ~.V(0,® 2 )» « 2l ~,V(0,<r 2 ), iftfiitt, iSjA-Fffil'F-] IfJ!flWK^J5! 

(Wrmm 

2 . n^vmm u 1I ^ U2 ,*3a^j>^^ c [is i 

tPM£«»WtlUS!!an F: 

1. ttitlUJB (8.8.3) MAiiiiS) JMSi'J RSS,, 

UDQ&.KA («, + «;,-*), <fe 3?A Zr. Xf® 

fflMWfffia, RSS3 = 23 248.30, »fl]% RSS, AftMS ¥3?*a (restrict¬ 
ed residual sum of squares, RSS r ), ® AlS! e lifiM T A, = y, flf A 2 - Y 2 (WFP 

2. ttit (8.8.1) jf* df= («,-RSS U , J + 
RSS, = 1 785.032, df=10 o 

( 8 . 8 . 2 ) ^^df=(n 2 - oTMKM^Afn rssjo 

RSS^ 10 005.22, df = 12., 

4- MWSMfigffi RSS, fn RSS, fflip 

■■(# 5 1 ) Bf lB 3E §*J $ ?$ H ¥• $1 (unrestricted residual sum of squares, RSS Uk ), EP 

RSS,, r = RSSj + RSSj df — ( n| + « 2 — 2 k) 
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w * it* 




277 


278 


Ai , RSS^-r = (1 785.032 ■+ 10 005.22) — 11 790.252 

5. M :ni0fl 

(8.8.1) 111 (8.8.2) '^SSttilnJ:, JWJ RSS r W RSS l;K l£lftTt h. A fi A I"), 
Hitt, 


F- 


(RSS K -RSS UK )Ar 
( RSS|_. k )/( f!l + «2 ~2k) 


F 


[*.(». + n -2A> 


(8.8.4) 


£0f! (8.8.1) ffl (8.8.2) (£*fci+ L) (BUS# 
J5'5)'£ l J)^J£$l («, + n 2 -2&) 65 F^Mio 

6. Hilt, ££&ffl + it#[liMFte8fc#j8iiF#'W£i8i£.&£tt;!|t¥ 
<Sfe /» (S) ±W'lfc# F{S, (parameter stability) (BP St 

mmihs,, ’(«)*)' fiis (8.8.3) sts-s-aw* 

WJSt, fM&TMf®, #1 WlKifc, *»?&. 

Islfi (8.8.1) » (8.8.2) JI^W, Ht0t'fI-a-R!)3 (8-8.3) 

MfiHrmM-TA, shim 


.. (23 248,30-i l 790.252)22 _ „ ,_ 
(11 790.252)/22 " 


(8.8.5) 


m\t£ F 0^3®* 2 *122 m 1% W*Fffi*7.72o HA, l9£J 

-^*¥^7 10.69M FfiMMS/M 1 1% ; 0.000 57o 

Blit, «8fc*1fct9rWJ§tt«je 

1970-1995 ttAJ6SBfeWT-Hfcatt$§!i n 

*«-*, ^«spsj0E»i&5rgiss^%jtrii]^±— 

® o fcfc£u, glHlffifg, #*—1992^? 1J3A££ 
)|yS.£4-:TM, SPRinSft&iB#: 1970—1981, 1982— 
1991, 1992-1995, 23M, ftf]#** 4 A RSS Jf, ££A 

7^i'p!-t, »•&•»#§-+. JlH 2001 ^£0 

mraj «r®fff5ii 2001 

1 . ttan, ;& fi # rS M l°] S ( 8 . 8 . 1 ) ffi 
( 8 . 8 . 2 ) 

2. i)a (8.8.1) *0 (8.8.2) ij, )\ 

*9*. affi#*ainfg0®j& y MaiJs o 

3 . airnue 

^ 1982^0 t:fna mm it 77 &„ : 1 61 

tnrm-- -t-iss. 
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M a * ,# tt: m J» ■& Vr ; m #i n M 




0fW#fllfSA|BI!H (8.8. la) (8.8.2a) M'&lfaft RSS JfcWSl 

bp 


256 


R^ = ,_7 8p 32 


1 «,-2 


10 


i; - - —S - “ A ■= 8M.768 3 


n 2 ~ 2 


14-2 


( 8 . 8 . 6 ) 

(8.8.7) 


as. ffa t n ^ u <i 5 nft m -tit m-#$c, #ria ain m.skh swi2#$i 

df, . W! S? *fl i 2 2 

fflitMc Wlifc, BfKJlUEM. £- <n - ^ (BP Wt-T-j&ttW* **«!§!, 

Uitt&MiiStoiPt*), W 


Ca\ / o\) 


i'A/ai) 


— — F 
2 \ ' (", 


*) 


( 8 . 8 . 8 ) 


u,-*) m u 2 -*) « f $h/. ftw-fnw 
m-r-*, mx k ~ 2 c. 


a*s. 


°1 - a 2 


±S6 


F= ^ 

a 2 


(8.8.9) 


ft. : (jfe=f Fflijt 

A.,) 

Ajw.ffii’twat- f df wins# f huh it#, ®i 

ft IK fS a „ £ft « fig vS * % JR *fc, Ifltj nj Pi f* J H 

ra @J 4ifi'l« fig S - Hfc A ESI D=l, «fn# 5«J 4n T ^ ift = 


HslflB' 4 - 6 ™ 1 < 8 - 8 ' 10 ’ 

lit FfSMfiU^-t-ifHMS ft ft 

12*11 10(H) (ft-. ^1ElBfeiHF«*«ffiit*-aSSjca4>7-±. 0 ) 

MWSDfW fmsij, s d3®tj 12 m io eg 5%m i%m Ffc$>»m 

2.91*114.71, -H-jftliJfeM Ffi«5%sg®l-'1t7ic 5 ( i i:^s^frg. £l%fi<j7jc 

s f±A tui^Mw. s 

jtt, /*«»$. 

®ffl«fiiiliPJ»5}#h-j#ifi, SP 31 IE Me & *f ® fii # % <V fig £ % $ fb M Hfi 
5fcniMS'tr+: £ SlaiS 6fi 1982 -t, 
sn*s in Wffi/H-tfi 9 *ft%• ffiis #$m 1981 . m m m m 

a . i+3¥ H}5fc8l F fi*M c »±. . >) a 8.34 )£«#iJSIHtEjA - <s „ 







8.9 m 


§ 8.10 


280 


3fr?£ , (WtH !0 E$£i 3S (recursive residual test) * # £$5 ^-! & ii- flf (ft ^ 

13#:, sein^i-tifeatrasc 


7e[h] 


(1) fri9#t«S! (mean 

prediction), BP SUB & ft® !0 ® ft (i£&{£ fei !tj£0 _tfi<J *.. W& (2) ft ft 
f& ~W\ it!!] (individual prediction) , Ep Xj PH £3Xi X (ft tr^f Ift X = X Q MS yWt 

ffio* 

fa N fHi. ft 

( 5 .io. 2 ) m (5.10.6) \tm s>j*&, jrfemffirac 

4’iJtJio ,&, 0fla**r<K»#£ 

WSC*J-#tt*^ftt;^*^SP4t, ftSft I'-^ffiWzKWn 

w&tb, s^ji«6ias 

15 It It 21 


Aff hift, ffiMflflfSM, fM(]tt/T]t. F m x 2 (*t# 

**) Efa?SWrt&3##§j{&iSftT&3£o fu&affj • M£ ib gg ft H Iflft £[ 

flgsftfttffe. 

•&—{$: filftH: (likelihood ratio) . Efrfft (Wald) $)&$$ 
aifeSS (Lagrange multipier) tfc&SJlifc g Wo Mft*W5, j£ 

(IP:*;*£:£) 

*» Bffflf/h#*, R'nmm 

M (Davidson) (MacKinnon) ££#&#): 

^tfiM400*S, SAMP* 

«f# 2 tl'S| LM, w ft LR 0 0 * tfcSj-fttt** 
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# .* jc & J& */ ; .' -?£ as- /°7 




§ 8.11 




® J£^»»rr + ili#Li.XlSSl 

-^a. a *«*,(» • #&&, f 

MWDii (MWDTesi), 

Aiftiaswiftgft, = 

h 0 : $«■&$!: vi-iSteXKftgl, 

H,; tfjRS*4*S S lnrfeiSlsljE.l7UW5l*tt < HP iff X «| *Mfc) WSsW. 

mm, 

luff -#, HoSiH, iffjffJKflixttcfiiKrf 

m MWDlfc»^#iaT.JL'h£# ts,: : 

fii: i&ifmmmfrmz y wm-tm., jut* y/ chp y) c 

2: ln7 Wffitt-H, M.IC A In/ ( BPlnY) 0 

#86 3: H-EH Zi = (In Y/ — in/) n 

#8M: m Yrtigx *n$g$-X3 fit z, «ini!Q c in#«-»iirw t «t*z, 
wsttfiSEii-taifw, h ( i: , 

#*5: JfflJZj-- (In/IBRXHS Y/% 

^s*6: m y t^mmmz 2 W 0 ia= *n£i£iB#tt&£ z 2 « 

JRftfiStit.taiFW. SMEfliH,. 

MWDftlfeMfc#ftia£jfc, in #&«-:«( SI 

s#* tiEii»w*a, *4^»«a«Mtt^#*aw-i*.a*w, 
Akait«afttttn«p 

X*»5Unte) fffe*£r*rfl-43feJi!J, H#WHF®ife®WT*X«JSi«a H, u 

15'J K.5 


2S8 ► 


#S 3JS 7.16 J5f#W 1971 %-% 2 #.&£ 1975 ^ IT 2 rf? g 


xt?ic*(fr **#**#, *7ifc3U±#fc*!l, 

S«TfA»X*lc 


«S: 

Y- a^ « 2 X 2< + BjX 3< + u, 


(8.11*1) 


■ u-* a at # s m 






*f$C££W-:t£S!: InY, = /3, + fclnX 2l + ftuX 3 , t «, (8.11.2) 

#+Yftft*ftft <*r), x, ft&a-sp-Sftjfcft-te (^ x 4r), wx.,*# 

(^x/tr)c W & « 2 /? 2 if ft (#ft-' a?), 

W « 3 *> ft * JE ft (if ft 4 ?) IHfl *b at, Xf ft & £# S + tt ft # ft ft ft # ft 

ftfto 

0 !)3 $ ft *J ~F : 

f-,-973 4.217 6-378 2.195 6X 2i t-2 815.251 5X 3 , 

«= (3.370 5) (-6.606 9) (2.971 2) (8.11.3) 

F = 21 • 84 ; i? 2 = 0.770 96 

Irfy, = 9.227 8 - 1.760 7lnX, t + 1.339 81nX 3i 
t~- (16.234 9) (-5.904 4) (2.540 7) (8.11,4) 

F = 17.50; i? 2 = 0.729 2 

a t fPi? 2 Jift#, 

y, = 9 727.568 5 - 3 783.062 3X 2 , + 2 817.715 7 X 3i + 85.231 9 Z u 
t= (3.217 8) (- 6.333 7) (2.836 6) (0.020 7) 

F= 13.44; K 2 = 0.770 7 (8.11.5) 

0 Z, tt*ft£tttf-(/> 0.98), 

ft ft ft C 

#*6, #0erp0!Uftft: 

lnV, = 9.148 6 -1.969 91nX, + 1.589 llnXj, 0.001 3Z 2 , (8.11.6) 

t= (17.082 5) (-6.418 9) (3.072 8) (- 1.661 2) 

F - 14.17; R 2 =0.779 8 

Z 2 *l*ftft4 12% + (p ft* 0.122 5), 33ft°T£i2.~ 

S#?, * ft ft)* 

?i /b i% ft 5% a ¥ ft * *, «ia^ft#.ft***aft^ftftftftftft c * 

£-£*«5tT, 

8.12 


1. 

a we I'Hifftit if ® && & m ® „ 

2 . mt&m to 


$■ 7T,W 10 ■& &: 4$ Vr ft M. 
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ini!) iw*a#it ( bp h 0 : r 2 ■=o) m $> 0 

3.m'\&, 4-tS) t ^®tt«5iJl±S?£T-j«^ / HS0!5iR«cSSEtt 
±*Mir\ AifctfJ-.A 

Wc JH-flS&Rt&ffi FgfeitMJBiJat6*t 3 

mn-. (1) 

sawniuwr^jBcJBssEtt tu.m , (2) s® *#«»*«*»:*. m 

(4) * (5) 

emtftsja??-## « n & « 

5 . fltfMit®-#. 


R«H 

#.1 fgiiD^M^a^a, tfcMfc^. *-*<{•:m.wfflisfsw, # 

Aiiif^flTffiWias 

y, = a, + /v 

y, = Oo + a|i + a2 ;2 

K4 1 y, = a-i|pj 1 ffi t = mm (w^i+)o SB—'H# sms 

» rn & S Me itf Isj W ^ i± iS t, W * rf- & m -ffi t ?< & * fl* fsj« r 

&Sg$Co 

a. 

b. 

a. aattautatta* 20 jfifti 

S5tajR»WJR-&«» 0 

8.2 i£0Jl (8.5.16) ft F ttMT (8.5.18) ft F i£$.„ (M: 

ES$/TSS = F 2 o) 

8.3 WW (8.5.18) ft (8.7.10) 

8.4 «£SJ (8.7.11) ft (8.7.12) «J&R)£ 0 

8.5 ^jSW^-itWftJIlii^SBSiCs 

Y=»ftiAK*» (1) 

** y=^i±j, L = $rSb;*/«A, »K = 5$SA.. HJKI (1) 

»: 

( Y/K) = ^(L/K^K^*' 1 (2) 

®L (2) ftfiM&li: 

ln( Y/K) »A + ftlnO r ,/K) + (ft+ ft-l)ln/f + «, (3) 


• if 




am 


W'f 

a. flSAnfltfHttlsMB (3) 

(& + ft,) “l&'f'ffilS? 

b. (3)7 

c. flj L iiff*fl!K M|$ (1), 

8.6 M « 2 = 0 W&JIfSI? K 2 (Sc JtU (8.5.11) 

*flnt** (KPR J = 0) (HUBS' FF.tjR 2 iE4u$Hfig)A 

fib, Ucinitiiai^Tw^f. 

R 2 d: 

R 2._ (k-DF _ 

(k — 1) F + ( n — k) 

S'4»i rfn' s# 

tt**F tWto* Fft. toMMiUOS i? 2 

Mi|fi*R 2 , ®£*JfE*£K R 2 A*KHKS C 

(# Q =5%£k) Ie 1!)3 (8.2.1) i? 2 

d„ 

8.7 M 1968—1987 Slip'Klalsa®#: 

Y t - -859.92 + 0.647 0X 2( -23.195X„ i? 2 = 0.977 6 (1) 

Y e = - 261.09+ 0.245 2X 2i F 2 = 0.938 8 (2) 

R4 5 )’=IMlPSa.iili (1982 ^ 10 fcHjstit), Xj-'f-A.uT 
&B2©A (1982 *f-10 fc^tTGit). jfifX 3 -a#$fi 0 (1) *t»«I 
x 3 so«*is4.275 0? Ksg^K? (sttn: mm 

R 1 , F^/tt^S.) 

8.8 ©ffiH!!J3 : 

ln( Yj/X 2l ) = a, + a 2 lnX 2j + « 3 lnX 3i + u i 

+1$ 0 &»&%& e»#teu-w t 0 !)3 #m 

!nY, = ft+ftlnX 2; +ftlnX 3i + ^ 

8.9 ®j£: 

= /A + + /J 3 X 3 ; +■ ft X 2 ,Xj,- + «, 

K4> XjitAftA. X 3 ItA»I, :i] 

( X l( X 3i ) ®lfc:fr3£Sf£ffllS5 (interaction term) 0 jit S ^ 03 ^ jt 

A? ft) 

««? 

s.io ntminFm&mx; 

Y, = 16 899 - 2 978.5 X 2 , F 2 = 0.6149 

« = (8.515 2) (-4.728 0) 
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Y ; =9 734.2 - 3 782.2X,. + 2 81SX,, K 2 = 0.770 6 

f = (3.370 5) ( 6.607 0) (2.971 2) 

* ffitt£JR„) 

i-fe. 

a- iSiT FgEH-*to«£fi«HgiSfc. 
to.fi #USi8i 

b. F«Etf-fitoiK-&fita®«t, M$f t MM - -4- 

c. ^iTFiittsgiR^aMi MfgMT'tS'! tfa 
a to #-#.)? to fi #lfi« i 

t tofifinsa« 

e. FttH-fttofi'ft-fiiKftia, - 

FSEiffltto«^fi«MBa, f 

m&m 

8.12 #Jffi-gfi7.21«, 

b. iifttffS'liikfelitiifW®)? 

C. |a|)0 to. B-SStfe, 

d. 1 B»i? 

e. + ftffA? 

8.13 «fififil992^46^«toSScfi. Ba!iagi#Si!SuTi«i!!d^* C4: : 

log C = 4.30 - 1.341ogP + 0.17 log Y 

se = (0.91) (0.32) (0.20) R 2 - 0.27 

». -feSEt1*fi#iPj? Ifli, 

SEttJ:#^ 1 WJ? 

b. W«»*toteA*ttJ&£'!>? MM? #*«*, Jt®0 

fcfl-*? 

c. 4j;»fBr««±wi&a}to«iiE R 2 *mm r 2 ? 

^ 8.14 Wooldridge A 209 ^iktoff-^WSIJnTlsUnSiS*-* 1 ; 

log(salary) = 4.32 + 0.2801og(sales) + 0 .017 4roe + 0.000 24ros 
se= (0.32) (0.035) (0.004 1) (0.000 54) 
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it * *& ft * .4£ VH 




R 2 = 0.283 


ZS-7 


Sc'l 1 salary — C-KO sales = & ilk ftfS t!f W '.. roe = ($15 ft 

a. mm±m Hie. 

b. fe& 

c. CT IBM &&£«-: {tufa? ttJfJW'Nfctfc? MI-£? 

<1. ft fig AS roe fll tQB *fl£? 

8-is *ikYfnx lt x 2 , -, x k 

S*i R.A. #4&^«iiElfls 

t _ r i.’..i4->v / n ••• £ • 2 

/■< _ "rs 

V 1 2.3 4---A 

jim »-*-2 t t ftft, Jt* a it#* 

Klin fijWMffiW.&i'tt, (tt: r I2 . 3 £»-g(MBffl^jSSSC, 
r.i.jja# #jag«7.2„ «# 

y, x 2 r l2 . 3 , r, 32 » 

*n rjj.,, 

3ftt n 

8.16 4§f9E 1921 — 1941 ft#U 1948—1957 ft Sft $| M M # ft! fig *2 tfL 
WW3^*N»«5fdi»»r (Grilicl.es) [6; ^PJji|] F'i’Sft: 

logY, - Hf|R -0.5191ogX 2t -4.9331ogX 3 , * 2 = 0.793 

(0.231) (0.477) 

Kft Y ( --W 1935-1939 ft-j§7nitWc *4ft 1 1 

fttfUF MfKjffrfi, x 2 = aft fa] t 

x- 3 =$fS/-i rfnteftftsftfic 

a. jH#±aHI!l3 s 

b. hSS? 1 ng? 

c. ts* 8 MWi ano- 

VA&ftM K 2 J£it, 
e. R 2 SOSStt? 

8.17 1950—1969 ftWSSSF [t: W.XSf—^*-jg ■ 

W, - 8.582 ■+ 0.364(PF), + 0 -004(PF), _, -2.56017, 

(1-129) (0.080) (0.072) (0.658) 

R 2 = 0.873; df - 15 

ft, v = mK%j-&m&$T.Ami'st = at 


# fi * & KWta&Jtrz 
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a- 

b. ffi ft & »■-t m itfe a # «s ? 

c. 31# (PF), 

d. S^JaEiEM (PF) f .,j^«®4i«i? 

c. ig#tnratexf^jt*it»ik¥Wj*tt? 

8.18 Jjffi8.i7Jiif»«ilft’ft&#eW'--^iE>f«SnT3C r * : : 

W, = 1.073 +5.288 v r -0. il6X, + 0.054 M, + 0.046M, , 
(0.797X0.812) (0.111) (0.022) (0.019) 

R 2 — 0.934 ; df =14 

w mm, v=*zpc*!i*ISa.6ila:X3fcff*fctW*H5l5« 
ttwwtt cnfto nmm, x-^ajkAAiBart.fi.^fi. m- 

au0HftAM,.,=± ^WatPffrttc (#i+w«p«« 

a. *m±i£;*ng,, 

c . ?ia xs‘tt»^attwft? 

d. *EfllS!!*f»*?iia m , Kim, ,, 

c. 

f. &«ws row (»£**«,, 

8.19 XX (8.7.24) +teif» J F*lflf#iS»s 
1 »*? ffVMMX -l U^? 

8.20 tfXflMSBR (8.7.24) 

Sfe{t4BElliff*?¥*BS? [it: cov (/? 2 , ft > = 

-0.001 42 = ] 

8.2r #fl8g®7.i6«raii«j6ijfits[ c R-T-j&i8*r«ajk®jii s 

A.Mi+65S*WIM#tt (B|iXfScSHfr»W#tt) SflA? 

b. 'Z&MTf&X.tM.mm'! 

C. JIIRI:, 1? 

d. 5fc-Sfe±, X 5 (5+M«) tt x, (I&A) ffiSiWfc & 

*»*»&* 

e. *n* X 3 ffl X 4 , FTfigS-H-Aati? 

8.22 0mXTSfmi8&HZB7.l7o 

a. 5%(»**&*¥ h.M 

b. foismmms: i? 2 =o«?? 

c. 1948—1978 ^-*8ra»»isaFW*wi«K^eff'^? isms 

£*§H£$5£? 

8.23 #M^H7.i8WftTf-teniaR»fji3i:^m0j5„ 
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b. mSL ANOVA^ffSsft^W®^ 

8.24 T®? , Jtt50riS6(j£IS*fe7 !E eSSfc (transcendental production function, 

tpf), 

Y, =■ ft L ii, -k^J ‘ 1 '' i3 - ,K 

K + Y = raj, L-srliSA, K = WA = 

tpf : 

In Y, = ft + ftlnL, + ft InK, + ft ft + ft K, + u, 

$?¥ ft ~ Inft c 

a. 

b. ft *n ft WMM 

II-A? 

d. tpf^’ t m 7 .is 

8.25 1948-1978 &T&MK: ffltf 

T- i* 8 1 (J M tfe M tff & _t 71 & Sft *f Sf A ±i $? §|J A » ffi ft ¥. A * T 

I#, J-A. i£f£(f (John A.Tatom) ft if T 1948 
1978 ¥5it 2 BatSft' 91 

ln(;y/*) - 1 .549 2 + 0.713 5ln(ft/&) -0.108 lln<P r /P) 
(16.33) (21.69) ( - 6.42) 

+ 0.004 5* ft 2 = 0.98 
(15.86) 

(M) 

Ki-#SI, A = ftW4fcikffNM-i:nif (AI'J'Bf), p,= M 
&«*)* a ft&;*#(&», p = M&jkwnffrtt-f-stifiaT-, 

* = *tl 5 lo + trifle 

a. ass*fe«s«rrft*Mfia? 

b. £ 1972 ¥10 1977 ¥^|aj, P,/P JfijtaT 60% „ 

«c!»ttwwia!&, r&'j>? 

c. »i-(fc/ft)»(p./p)w$fl:s, 

d. ®£iEf¥JS¥#&« 0.713 5 ? 

e. tttt ««-+* # **»«£+#j an-axns«a 

—f* (MA?), r 2 = o? aii 

8.26 E&Sgl£3£ii# 0 

1983 ¥ $ I'b] 5CtT — ffl ^ ft ft « * ft % & A l0 ' 


M S -m $ 7£ ip] >J3 ■& 


► 2 <J 5 




2 66 



:--. - j - p ^ u 






S 8,10 



00 &« 





x 2 

x 3 

x. 

X s 

X * 

Y 

'+'•(» 

GNP 



A ffl * 4 


Xft 

M ] 

**«* 


ny^CMPE) 

1968 

1 051.8 

L 503.6 

3.6 

5.8 

5.9 

5 873 

1969 

1 07$.8 

1 486.7 

3.5 

6.7 

4.5 

7 852 

1970 

1 075.3 

1 434.8 

5.0 

8.4 

4,2 

8 189 

1971 

1 107.5 

2 035.6 

6.0 

6.2 

4.2 

7 497 

1972 

1 171.1 

2 360.8 

5.6 

5,4 

4.9 

8 534 

1973 

1 235.0 

2 043.9 

4.9 

5.9 

5.0 

8 688 

1974 

1 217.8 

1 331.9 

5.6 

9.4 

4.1 

7 270 

1975 

1 202.3 

1 160.0 

8.5 

9.4 

3.4 

5 020 

1976 

1 271.0 

1 535.0 

7.7 

7,2 

4.2 

6 035 

1977 

1 332.7 

1 961.8 

7.0 

6.6 

4.5 

7 425 

1978 

1 399,2 

2 009.3 

6.0 

7.6 

3.9 

9 400 

1979 

1 431.6 

1 721.9 

6.0 

10.6 

4.4 

9 350 

1980 

1 480.7 

1 298.0 

7.2 

14.9 

3.9 

6 540 

1981 

1 510.3 

1 100.0 

7.6 

16.6 

3.1 

7 675 

1982 

1 492.2 

1 039.0 

9.2 

17.5 

0.6 

7 419 

1983 

1 535.4 

1 200.0 

8.8 

16.0 

1.5 

7 923 











&£&SDT 






Y = (FTtfftjKiS, id MPF) 

X^BRi^AGL (10 ££!;£) 
x 3 = gr mmxgi (M: iooo) 

X 4 = ^#.^ (96) 

x 5 -»e6^flWMi|H|* 

^90 MliJTli: 

y, = P, + ftX J( + &X 3l + /? 4 x 4l + fcX 3e -t- ft,X 6 , + «, 

a. 

b. t--£? 

d. it JS ft it fid fi) 0 !Q S% jft ■-t- 3>J J& m & 5 % » M1= 14 y|C ¥ J -. SP & % 

ifMl'WS? 

C. fiffiffiifctt Y*fx 2 , x 3 *Q x„ 6501)51, *R)5ifeSA5Wj!llia 
x 5 in x 6B x s « x fi Aia*®? 


•?**** * * f * .*5 AM* ,* *» 
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8.27 M. (Mare Nerloye) g ft it All T W Eg. A ?* & «J )£ A £§ 

» lnJ * 

y = AX^F’fP'fu (1) 

y = x = /jN8^j te ai, p, = MtAt«, p 2 = 

P, = «f*0M&, « = TMo 3Sifc±, HMifrft 

BP (a, + a 2 +<* 3 ) = lo ±&j®* 

( Y/Pj) = A^(P,/P 3 )MP 2 /P 3 ) t '’« (2) 

&W£, (i) <2) 

®«i29^ + SfrS£W-1'#*^®i4sj»3£ft, »«^flasn 
THIGgl: 

lriy f = -4.93 + 0.941nX f + 0.31 in P, 

sc=(1.96) (0.11) (0.23) <3> 

-0.261nP 2 + 0.441nP 3 

(0.29) (0.07) RSS= 0.336 

1tOVp 5 = — 6.55 + 0.91liLX + 0.511n(P 1 /P 3 ) + 0.091n(P 2 /P,) 
*=(0.16) (0.11) (0.19) (0.16) 

RSS= 0.364 (4) 

a. mmhm o) m (4> c 

b. («, + o 2 + a 3 ) = 1 S®iE5l? MMi+ 

8.28 flpH-jft^sKi^flMJSiS (CAPM) 0 6.1 ISr't*« A1 ftt S «S It 

j£TaftiiE#s-s-ai£4'i : £aa^«; ic jE{frM ! , 

+ . CAPM Mffiftl£: 

its I (B*fs]#?j0iia>o ii#*8ifr #. 

M io T (K)—-f- Ht 161 ± w HI JB: 

R>t = a, + 0fi„! + e it ( 1 ) 

OfcSH, S&P 

500) ttBffi®, ft. SnaMSKfluisariftaiHi, If,;#iiE^Wft 

^3&3SrU#&&i5&.&fj[, M N 1 s a#Klia!Q 

(^—WfiE#W—t"), ft 

w-sn (®#®iH!Ei) 0 #t]tjvflui#± 

tt«TWIs]ja : 

*t = /l + 7 iA + u, (2) 

R* Pi fi»® I i #flE#W 5 F^0® 

*• ft i sta« e 

**“|»-S«pafi (2) IB: 


*** &X. 46 m ft A 
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ER,.= rz+A^ER.- r,) (3) 

(SI 1 r, CAPM (6.1.2) 

fsrrepM y, g r/ i hr r 2 

(ER„, - r f ) 

Hi*, # capm r. mp, Wjmv&mft- er, 

ffift Wft-ittto SR*. inn capm jt >/., i-.: 

h = '•/ 

7z = R m ~ r ,, (ER„, - rj) W % it fr 

^, = /i + hA + h*5,+«, (4) 

ft#-»!■«ill0(ft**P4, 5H 
*CAPMiEW. 

*7#^ CAPM. mm (Levy) « ft 1948—1968 ^ ft JN ffil 
101 , flfcBfi(2) IP (4), *M&Sl«T#:JR tl2l t 

R, = 0.109 + 0.037j? ; 

(0.009) (0.008) (2)' 

t = (12.0) (5.1) R 1 - 0.21 
R, =0.106 + 0.002 4/3; + 0.201s* 

(0.008) (0.007) (0.038) (4)' 

4 = <13.2) (3.3) (5.3) R 2 = 0.i9 

a. 7 CAPM ffij? 

b. Acs *¥&.©? 

c. $n*CAPM$5£, (2) y, r s fKj^® 0 

&tttTMfl& 10.9%. (1948-1968 

¥) -7^-asdttitBig? 

a. »* capm 4 ( 2 ) (r,„ - rj ) 

^®3.7% 0 fcUHHJg r,*10.9%, R m 

i4.6%o a*^*ji-^awftiti!ig? 

e. I95SJ- CAPM ftftMSPte? 

8.29 #J«gjH7.21c. 3R*, ifc^7&WK)XMr, 

*M-t'^a^:(s]®a3®# 0 a*. 

8.30 mmzm s.3 0 mm (s.ia) t i&mmtnnn$. 

8.31 JUfcfcftfcA5JL*?E£:*—*M. *HI!0 (7.6.2), #fn 

>&JLS£?Et:^XtAJ4r GNP »ja#tRM[§lH. SR*mn*aJfl 


* it * m. m # m w 




nn 


(TFR) Mill, * 6.4 
ffl» (7.6.2) ^»ibr*«ffi!WIal!a*S*SnTs 

1. CM ( - 263.641. 6-0.005 6PGNP,•-2.231 6FLR, 

se= (11.593 2) (0.001 9) (0.209 9) R 2 =0.707 7 

(7.6.2) 

2. CM, = 168.306 7 0.005 5FGNP, - l .768 OFI.R, + 12.868 6TFR,- 

sc'-(32.891 6) (0.001 8) (0.248 0) (?) 

R 1 — 0.747 4 

a. & TFR tt JR » ? &&&, f*5i m CM 111 TFR t. fa) )c 
R ft- IF. a ft ft ? ?'| w ft; M $, 

b. PGMPffi FLR Witt)£--7T. 3*# 

JWSSUHACj^i©.*’»»l? fefflSPf- 

&|fe. 

a? 

d. amwaai tfr («^ s 

01Z. f SiFM^WMc) 

8.32 0HJ3M1.7, '£i&aj2i>t"ifc.»lk4Tfi-EpftWrftiifJ*i5(ft 

#s. gas.ii 5to*na®»jg»j&, 

mm, 4- Y*ss«H«6pfttt, x wmsuinTia 

JB: 

&MI-. ^ = 22.163 + 0.363 IX, 

se = (7.089) (0.097 1) r 2 = 0.424 
ISH : Yj = 7.059 + 1.084 7Xj -0.004 OX 2 

se = (9.986) (0.369 9) (0.001 9) f? 2 = 0.53 

a. 

b. fcfl-*? 

d. r#£ai#fc“iK£&#"n9,w#---&i»r-&£H , .;!k s F(«*i 

a^switjfo 

**4®n 1958—1972 crafts MM. ST-lfc0!H.i£Wt§ 

#4a«*W^3EW«»ic 

a. tti(8.7.4) + »iHtt f ttftdfeiftlg. X&iffVfm' 
•ftfSIMfelKJSraft-0.038 43o 

b. ffi(8.7.9)*»a» 


m u* &7c.wwfrtti #mw** 


►269 




1970—1982 ipfn 1983—1995 'Htf M . &\ ^ £Hl 1^:® ffl ®f 

ffi*-i&AlHin-&TO+»tJHJi?5^SSW3E3i e 8.8 

^ * & ,43 M&feffl tfc«. *NP 3 A* M *t #4; MM (i£ £) MS W 
#flf j& ftM% ,<Mr'fl*£ .&•»*§ & ? 

[50@j£f¥] 

[ 1 J ®.fcf & Peter Kennedy, >4 Guide to Econometrics, the MIT Press, 3d cd., 
Cambridge, Mass., 1992, p.301 c 

[2] Ibid., p.327. 

13] J& 0 Ernst R.Bemdt, T/ie Practice t>f Econometrics: Classic and Comem pa - 
ra ry , Addison-'Wesley, Reading, Mo se. f 1991, p, 79 <> 

[4_ # iSL Badi H. ISaltagi, Econometrics, Springer-Verlag, New York, 1998. 
p.nu 

[ 5 ] jsjAL Jeffrey M - Wooldridge, in troductory Econornetrics , South-W est crn Pu b - 
lishing Co., 2000, pf>.154 - 155 c 

[61 Z.Griliches, “The Demand for a Durable Input: Farm Tractors in the United 
S tales, 1921 —1957," The Demand for Durable Goads . Arnold C. Harberger ( ed . ), 
The University of Chicago Press, Chicago, I960. Table 1, p. 192. 

l7 j tfL £i Prices ancl Earnings in 1951 —1969: An Econometric Assessment, 
Dept.of Employment, HMSO, 1971, Eq.(19), p.35* 

[8j rail, « 37 3U, Ism (67) 0 

[9 | .5L “Energy Prices and Capital Formation: 1972—1977." Review , Federal Re¬ 
serve Bank of St. Louis, vol.61 , no. 5, May 1979* p.4; : 

[10] Daniel J. Reatdon 

Ill] Marc Norlovc , "Returns to Scale in Electric Supply," in Carl Christ, ed. T 
Measurement in Economics, Stanford University Press, Palo Alto, Calif., 1963. 

[12] II. Levy, “Equilibrium in an Imperfect Market; A constraint on the number of 
securities in the portfolio," America?i Economic Review , vol.68. no.4, Sep lember 
1978, pp.643-658. 
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S^JMLfeittt; LReifeJBWJkMLjRffl^ftlBWc mt & 

mwTtwnmm^o «,am Maw* 
tisif, ols« MUti+ajtfflNiKJc feffittttmug)} 

ff 2 «OLSteitttS !]«?/(« -2),ifS MLffi-H*S*^)i?/«- 

&£#ifcW £55 @fiiM Safest «i. .ftT&W, a%* = **@fi*3l 
Ys = ft + AX 2i . + ftX 3l .+ « f (1) 

xt/a£f»a4Atwjre (5), rsi (i) w^tt^aRRT^MEs 

InLF = - -|V - *-ln(2;r) - \ ^ ( y,- - P, - ftX 2i - ftX.,,.) 1 (2) 

inPf}^4A0f^-, rni tit^ a „ « 2 , * 3 ft #¥# 

ML ft if i ; a,, a 2 ft a 3 $) ML R i+«S» 55 # t 1 
oLsffiitt ( 7 . 4 . 6 ) m (7.4.8)]. uni 

n. HMmuftiwiaii, M/Psols'|#®^w («— 3 ) c 

&&££&!£% fj 0 *: M X 3 Wit ft iiflt, * (2) £tl} 

W*miW«SB»3E>j: 

InLF - - fa 2 - yln(2*) - }X< y i ' fit ~ ftX 2i ) J (3) 

Hjtfg (3) (re¬ 
stricted log-Likelihood function, RLLF), flu(1) WJ5E;#lif3riii&)$fc8&#I 

i£. SiCFTlC(ft^gJS (unrestricted log LF, ULLF)„ * n§-3$3fc 

A = 2( ULLF - RLLF) (4)- 1J 

K4» ULLF# RLLF5t»J**tt*Xt#Cftl«a» CTM? (1)] ft'$«Ji£X}$: 

l&MffiSSc [#S (3)] 0 °Tli(i£B^, i (4) 

i. 

(*f») LF^fs^^.#o aw (4) ^eiuftsi, <sin**k*s***, 
]»mtLF*gffl#. s*#** a anoint, 

R+ailMS Ofc^rift) jtfc*h 

RifjaillftdHiiKftxW 

xt&w lrm„ $u*s>mse 

(8.2. J) GNP ftJnfclRMIalfi, 

ULLF *-328.101 2, CM M PGNP ® |H, JHJJ&S9 RLLF * 

- 361.639 6 C AUfeSlfS* 1»#«/K &-ffUffy&ffifiii- 

BM-WIBJM. flr£S s ®MM5c£j* 


* * # # X m 0 & Ur : & m M « 
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Kffiattfjw <4> 5C£aii»LR«#; 

A = 2 L - 328.101 2- ( - 361.639 6) J =67.076 8 

^«i)R) ft/w. »aia#-^x 2 «» /> MiffiMM 

FLR^»M.«SI + *»WiSifen &S±, «j^Ie1i^^ HtiiTtttt j5fF*f6 

$(& o 

diT wttm LM«ttfe#<§fe«i*fctfe, m&jex 

+JUPJW, LR, w#qLM&»fc*ffi**±S&riiJUMtt**, 

[HUtSI*] 

r 1J jUjfcjlRrSi&ft - 2<RLLF - ULI.F) JSS - 21n(RLF/ULF) c 

tap] 

[1] -ff f iEs£‘HHg£, OLSttitfi/jj, Pi, m ft 

®a^,, “effUS BUE (JftUtaittmi¬ 
st), #*-C.R.Rao, U near Statistical Inference and Its Applications , John Wiley & 
Sons, New York, 1965, p.258 c 

12] , J«fflKi4fc#»&i£*iSW®^;. IP*JR*UT«I» 

(-ftfr«*Att**) s hj* 

ft*41HWW*B;tfli]J6e*NK — 

[3] ®&ffi:*70.227 6, «6^ffi>j2.948 8„ M*J-ITH 

#SiitiFi', *o3„ 

[4] tW£cw(&.&)*^M^i BP j3 2 ¥fl /ij nj fid IB = 
a (7.4.17) o 

[5] Thomas B.Fomby, R.Carter Hill, and Stanley R.Johnson. Advanced Econo- 
metric Met hods , Sp ri nger- V erlag, New Y ark, 1984 , p. 3 7, 
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neering, John Wiley & Sons, New York, 1960, pp.278-280 o 

L7] M ho 

f8] Fomby ct al. T op.cit., p.42. 

[9!«mFtSfi8.7ff (8.7.9) & (8.7.10) »gJ9iA--®K FM 

[10. 6E JSL Dennis J.Aigner, Basic Econometrics, Prentice Hall, Knglcwood 
Cliffs. N.J., 1971, pp.91-92» 
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b^sess*, a-amwift, ets* : w-jhsww 
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Adrian C. Darnell, A Dictionary of Econometrics , Edward Elgar, U.K., 1994, p.51o 

[18] -JS 1^$?MtfeSl, !S*^ A.Buse, “The Likelihood Ratio, Wald and Lagrange 
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*»? an** i Wifesd®raw &m 

RiSs KfalR®, J¥'3&RlS*n4SAK)Sc 

m * ± » & tt ¥ k js o b & * ® «$ a in s 't 0 jj-i m m r m a m tt * k js $ 
mnwtto ®ia#M*ww«a«riir»i!i«»#-n.«'»ii*ao swift** 
»#Jg^(3l»an:4tK«3Ett1iSia»ik«jtRjK$*M*®c £»«:*&* 

#AJS$S3E# (indicator variablesK (categorical variables), *i=:143g 

X (qualitative variables) ^RdSJUllSX (dummy variables) J l ‘ 


§ 9.1 


ft lei ©##?+, H£ME!07-;f:{Zg#SSJl£*R*ft*t ($mfcA, 

ifi£) «X»«, 

Jpfl-ak ft®, 3?«v gftf, i&Es J&iftz&SLfUjt 

ft*u, fiU$@i*sUHfcHX**, ®ff]«a*i%.TAH:ffiiSii0ttXA# 
ffiTQAfct^sA#«:, 12 m 
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#5!W«-^as« • «-*ja St =r #*& 




*®a *T-ii#*M 1 IH| 5 «j 6 #m?Ea/H.+,«*# “Jftflr £® 1 ±, 

EAi&ftA, £££&#»*$, ffi\ lAEtlS 

i.*/T<tBffi («&) SFWJKft, 0*^aWI|5# 
®tt = ttjBI, 1 r(nOWiJ#^*^tt ; »%% l £f.£ 

f-tAfe*f$f3:, iofemfi, mm, ®jfcjSttJRfiL o « i ($;£ 
*#»*«*»o ,3, 5i»M*®±Jilt£--+#**&#*«:£#Jr to£»J 
(fom&i£#ft) WlAo 

-^raiH«ai«if'&^w0!BjcBriiUBfej*« J *3£tt$* o s#iss#^a- 
(anova) mm a w 


§ 9.2 ANOVA JHM 

%im ANOVA«ffl, WAHTW^ 

15'J9.1 : f'is]itkIlIEi^-^3I#^f5!)r!i&*)^ ; 7j< 


* 9.1 »aj T 1985 # 50 tlHf>¥ftkl#giW-#St»f^«A 
(&x) Ml t ii 51 (1) (# 

21 AW), (2) ffi£|5 (#17AAI). A (3) W-gp (^13AlH’l), at, 

i8«<UH8^at, (AAS) *Jt>MISft = ^jtaE 

H. Aitk E 

# A ^ ^ , 3f 4 34 E ^ ±tb E ft ¥ ^ ffi ^ #] * 24 424.14 M tc ( A dt A> A A 
$), 22 894 A A <it$ ) fo 26 158.62 A X (®»)„ ijllltfgA? 
^ , IS ^&#t£i+A&*tbt A> AMMt , 

ii. 'S’ It# Jl 31# #f (analysis of variance) A 1 1£ £ 0 1)3 #• # $ % A -fe at # 5j 

l£ — A o 

A#£&-A, 4J*^“F#a : 

Y i = Pi + AD 2l + ftD 5i + «, (9.2.1) 

D 2 , - 1 # i£ jN’l •& A A it =fa A * Si5 
— 0 5 JJJ (Wfi-F*B*teSi!slS) 


# 9 -0 /t&$ m mm&m 
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D Sl = 1 

=0 sjai 

•J00 £*S], ft 7*££*0 «3*E5A«tt^*#IRUB3t (ftftftfl'f-.*# 

AttfflJl!|J|Hft3|f 1, 11^*11-ft Mft-ttO) *k (9.2.1) 

p 3 #a#-#o ft in mi- Wit is* 4 # e ?# n 

ft*. *9.1 *«*!«« ft ft**#** Sr, 

«I (9.2.1) «Tft in 1+ 4 Hft&ftft %ft itt «r OLS(1A , 

ifiiitf (9.2.1) ttWfcRflfftWift , ftffmsj; 

*W*S1t* : 

E(y f | D 2i - 1.D 3 , = 0) = )3 X +■ (9.2.2) 

l£ $P A 4 # iS#; 1? § * t±i £} (ft & : 

£( Y,! D 2i = 0, D 3l • = l) - ft + ft (9.2.3) 

ft ###*i•fe^-f/s,. ap 

£( Y t |D 2i . = ().D„ = 0) -./?, (9.2.4) 

SiPA±#ftlt@ft*ftJ*1*ir£?c;0iJ3 (9.2.1) tttftJgjS, 
M- tU . if “ft*" $ ft ft ft ft JJJft-Wftfl] . + ***&; K ft WftJ&K It Wft 

ffi *« it a # * «j * it it i 
it ft in * ^ -is ® ® ( 9 . 2 . 1 ) $#&„ 

t 1 !.ill* 9.1 

Y, = 26 158.62 - 1 734.4730 2 , - 3 264.615 D 3i 
se = (l 128.523) (1 435.953) (1 499.615) (9.2.5) 

t= (23.175 9) (- 1.207 8) (-2.177 6) 

(0.000 0)' (0.233 0) 4 (0.034 9)- R 2 =- 0.090 1 

££***/>«, fr&gB!iSS*«f^, BflSftffff*ft$ft*|*26 158* 
7t, ifft4tft«7liU 734*ft, * IP # pip ft * € Ml! 

ft 1*3 265ft *„ (9.2.3) ft (9.2.4) /tft, #Wft It J? ft 

S'J Is E ft K It ft ft24 424* ft ft 22 894* jt. „ 




% ' : '^- r -t v ’o'^'V 




f. :: - 


£ 9.1 

1986 s? '& £3*8: «05 ftiti ¥-■&) ft* 




Si* 

Ail! 

d 2 

D, 

ft* 

A if*. 

/) 2 

O, 

19 583 

3 346 

1 

0 

22 795 

3 366 

0 

1 

20 263 

3 114 

1 

0 

21 570 

2 920 

0 

1 

20 325 

3 554 

1 

0 

22 080 

2 980 

0 

1 

26 800 

4 642 

1 

0 

22 250 

3 731 

0 

I 


i k ... ,. 
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29 470 

4 669 

1 


0 

20 940 

2 853 

0 

1 

26 6 HI 

4 888 

l 


0 

21 800 

2 533 

0 

L 

30 678 

5 710 

1 


0 

22 934 

2 729 

0 

1 

27 170 

5 536 

1 


0 

18 443 

2 305 

0 

1 

25 853 

4 168 

1 


0 

19 538 

2 642 

0 

1 

24 500 

3 547 

1 


0 

20 460 

3 124 

0 

1 

24 274 

3 159 

1 


0 

21 419 

2 752 

0 

1 

27 170 

3 621 

1 


0 

25 160 

3 429 

0 

1 

30 168 

3 782 

1 


0 

22 482 

3 947 

0 

0 

26 525 

4 247 

1 


0 

20 969 

2 509 

0 

0 

27 360 

3 982 

1 


0 

27 224 

5 440 

0 

0 

21 690 

3 568 

1 


0 

25 892 

4 042 

0 

0 

21 974 

3 155 

1 


0 

22 644 

3 402 

{) 

0 

20 816 

3 059 

1 


0 

24 640 

2 829 

0 

0 

18 095 

2 967 

1 


0 

22 341 

2 297 

0 

0 

20 939 

3 285 

1 


0 

25 610 

2 932 

0 

0 

22 644 

3 914 

1 


0 

26 015 

3 705 

0 

0 

24 624 

4 517 

0 


1 

25 788 

4 123 

0 

0 

27 186 

4 349 

0 


1 

29 132 

3 608 

0 

0 

33 990 

5 020 

0 


1 

41 480 

8 349 

0 

0 

23 382 

3 594 

0 


1 

25 845 

3 766 

0 

0 

20 627 

2 821 

0 


1 





ft: Dl = 

1 , 

0, 

JtttJfcK. 




D,= 

1 , %=&jH fft■*«!»* 0 , 

Effejfcr* 

. :. 





National Educational Association, as 

reported by AlbuqtiZrque Tribute . Nov. 7, 

1986. 

i*min 

rf^:c^o;ci>i5iwr^>»:^6 kwr. 

^p-fir ft ife & ^ 


f4vi?vft : 

iff 

$r ;*k W 



i # 

£. 


a ® * * m »j 

(9.2.5) 

4 . 

»****■& 

ttitaar. 


ftdkife 


&£*£i+±A 

ftl: 

t» 

, E 

§ % # P 'ft % 

23%, Wffff 

* 

Eftft 

it * a M & 

» it ±.a*w 

, 0 *# 

3.5% c 

0 it 4 ft & & ® 

A, ® 


+ If *«$«**# fi, 

J8fttt_tflL#Jfc«Mfc32M ^Xo i^S J:*ai , 3fe*M* S 9.1 fS\ ft „ 

aina***#*. *£*«****«**#£ 


»**#«. a# jaraaisj «*****«■ i**,, 

Sit, 

^jiati+ifewa-srjjL, *+*#**#* 


s*s>* mtux-tmiamn 
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t a * & ^ % it a # ft „ & « a * m , 4 m ^ * a + & -t- & #. * ,t a ® is 

7C & £ i § J^ o 



00 9.1 (»*5E*H 


/? if ft hi n g si 4> h t a % $ * « § 8, a ftf®« ft fn w * m * ft, 

JMfcrfffW, fiS^JtauT*•[&': 

l. ftflttl^.i D 2 fu D J = 

55 (9.2. i) 

y . = <* + ADii + &D 2 , + ftf’Jj, + «, (9.2.6) 

i«w S* 0 lf *JMa5W«»Bffi 1, ##<&%» Jfcg On 7£$(nSEft*t#7«! 

sm sp £ r -1 $ m #= ^jffl^ 9.i + « » g, in *#is si jh 

(9.2.6), iffTtfl# “}S*fi" ^j&'MUjU (^^«a#) 0 [6: Aft^nJE? {gpa 
ft-7, ft (9.2.6) TOT. #HWSt3SMsSaWat«$fi. Xfi’-'f- 
®S®. WlfSaSIT^^attWfllW, >J 

ft ft? 05J*9.1, MM®ftii*l)T d, m : 4n*«Wft-Ti8l»*ltJfctt 

i. -swiafiOo geft, in#«3»a=i 'd si -r i 

w-?u. rntfr-r*®«(»^jft) aj, 

51 ft-1 ftjjaw-?9 = &a:t. D #9£«#R4:iftT*Be?!l, fcitfci* 

&7&$■%&&* ft&wti&T, fttt-M ( 9 . 2 . 6 ) ,t-7nTfigsft, 

aiwtej&ji: m ^msn, jhr* 51 a (m-n tai 

m„ -&mnmMi-*, “w whs. wwssjnR^-^iAra-t- 

£*&$*. ku 

SS*.££fm£££SStSt!fe <£$*;£IH!#ft*.±-^ffi*M:£*) Mtit 
®c ft+*r ^±-1 'jemswi* ft awm **(£«, aus-&*--ftw 
7c Hjt*ina*i»iaiettwJ«#faa*: ^# y h^t±@©?£®w, w?ia 

Rjft, f 

2j» fc, — 

'PiWt - if-t& *F 1^ _-# 





■10;J 


M(fi i fmgtfejfcffi o 

2 . 7 fit /JZJf£M3E ¥: ff'J 3(1 -lifeI5> A S (base) S, S/{£ { benchmark! 
2ft ia=$J (control) 3ft fcfc&? (comparison) 3ft (reference) *fiii5<R& 

(omitted) &, 

3. iSffiffi (/3,) ft* r$f£*HfKl^{iK, ffi#ij9.1 

Rltfc. Slslfi (9.2.5) 26 159 

JSlfflc. 

4. WWT- (9.2.1) (differential 

intercept coefficients) , '«#$((] Kset , Jfe{D*fl fft iife K ify IK EE {& J=j 

fctftQft (9.2.5) 7, *<J >; 1 734 

-t 1 ##, HSpifeKfKJI^/lci^ifi 26 159 Hftttl ft, ^Uhlcl’ 

Jtfl!lKI4:!JiliKl^7)C^{ff^J{S 1 734 %-fc, 

5. B4, M 

it!.. (w i &<i u wj -a m -f 7 , ik n nTiua#i$jM*i m m.m, # if «> ts r 
t. (9.2.5) +wB»ijR£*#*ref3Ett, f -jistttg 3 a 

Mt KM14HS, 22 894H7C* 

si se Jis. iif a g i a % 3g a oo m sy 10 na % «eo * & $ ft # ^ & 1 R j ® ^ a ^ 

8HWMS. feiJit. (9.2.6) 4*£&®g£ijJi, It-^^SnTtlS: 

Yj^ iMft, + P 2 D 2i + &D 3; l U, (9.2.7) 

sfc/H-feRSAdnasiitwieWo esiaje.’mtta 

i-pinm, 

ftfil(!UM^#[il!)3(9.2.7)“)g? Ja^:#5(|(9.2.7)^ffla, 

0, = K8HSffl#?;!ltA9i9fi| 

/? 2 = 4sjb«4 1 jt%K»!)flPif7KMJ4)ffi 

IKffJM®#£!j7 

'&. ft ill iM f± fft M f- , (9.2.7) tfj^inT: 

?;=26 158.62 O u + 24 424.14 D, t + 22 894 D 5j 
se= (1 128.523) (887.917 0) (986.864 5) (9.2.8) 

*= (23.1795)* (27.507 2)* (23.198 7)' fi J = 0.090 1 

^7 * t Ik^&ip 4Sfg/K L, 

S^, *1»«5WWW = 'MS«ffi (ff?Jc) J$OU 

7. fiuT?lA*«l3E*w#t& + W«>Sif %: (O )%#73iSI®3IA- 

gt (2) (?«-l) K 


#y* aiu 3? mwvnm&t 
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+ IW (kennedy) JJfffiHj: 

a•»flm-*•«*****+*^£*a*tf*H8 tx*# 
AMj^tSl, 0r«*#S + 4a»*ffi£#«. *7tt*£il*5#S, 4 
?*it#*«**a*ft*rto# * ** (5t#x~&#., xj'itsfta 

#****»#-^ F*Mfc). (B*4HBtt 

4), :,! 



ANOVA 


■*»4 IMl#±—ANOVA *SL 

*W#,Elf^h— anova# a, 

fli 9.2 u 

Jk 1985 # 5 M tt-4-528 Aft#* t #®I #T #-& m : 

?,= 8.814 8 + 1.099 7 D 2i -1.672 9D 3i 

se= (0.401 5) (0,464 2) (0.485 4) (9.3.1) 

* = (21.952 8) (2.368 8) (-3.446 2) 

(0.000 0)' (0.018 2)* (0.000 6)* R 2 = 0.032 2 

#+Y=/MtfX*(**) 

D 2 = *48#«,;l = &&,0=&(fe 

l>j = ££*k;l = if #,o=#ffe 
* S* /> it „ 

t £76, J.#t® iBTca-AW'M&fl, Bit, 

8.81 MtCo 

®1.10Jl7c,BP^Sifil(4|i^x^j&9.91( = 8.81 + 1.10)il7Co jilt-It, 4 T , IP 

1.67 7.14 £*;«, 

pfc##£* 0 

* lit n + * ft - A a : - a it s] # f - tt $ t, #«!» a * *77 
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§ 9.4 


. 0 fe. % A.-fs£li 0 !B x , rfo JL 

#*0 03 £*££## 

7. 


1*1 0^}#^^t±fa^m0 l£ 7C &J H Ji3 : ANCOVA 


Htf M17 i'| it tfj W> ft ANOVA & f1. £ W £ tt £ ^ . .&»,« W #«iff« 
W&^^M*g#3t,ia:£<£^^4 , #*^:iS. 0 tEg$l$tMm&.8r : ffi3Z t P ,WM 

M W 0 IfcHSi ^E! $£ %i> 1# ^ Iff (analysis of covariance, ANCOVA) IS „ 

ANCOVA gMfi *t ANOVA #3LJ ft ffi r, * ■—1- HI Hf fe ft « fi ft St' ft. (jft * 

m N|L1 xWilt T- ft jm, f£*mftr.fi>^155-1^0711 

^05 [%ft:%1$^ff(mvariates)g!i@f!j]3EM( control variables) ] Si) ^ ^ 

ANCOVA ^S!„ 

# w &tL & « t* ms w -*f % s? *si ti* * it a 4r -ft jp i§i, s * n in ik % jg m 

*TStUJi«rin 

JHMMnS£b*llT«S: 

Yi = Pi + frn2, + P 3 D 3i + hX i + u, (9.4.1) 

-0,«fll 

=o.»m 

x mw*9.i t'sea. ieftfuniewtw&g^mo fiSsM'MgttisuEjro 

ztv,®.\\mm— x. fimsttM, # ancovammwitf, 

/A* 9.1 t ^^lf#l'J«a(9.4.1)^f|it^T: 

y = 13 269.11 - i 673.514D 2; - 1 144.157D 3( + 3.288 9 X, 

sc= (1 395.056) (801.170 3) (861.118 2) (0.317 6) (9.4.2) 

* = (9.511 5) '( - 2.088 9)" ( - 1.328 6) ** (10.353 9) * 

R 2 =0.726 6 

km 


* v * * * * # p * *r* 




aos 


A# £ |H %■ If fa 1 * x, 

i^iT. # ft & W W #F * # Ji fr 3.29 jl tg „ ft f! # flf 1 Hi Is , fi fl] ?! 4 # fj, 

+ fetf# ft ***!!*£#;* its* 

(9.2.5) +6i;^ifcT'Mo lSiZ *-Sr , (9.2.5) f & # 

#<■. 

!i?&&—#*&., as if« it & s], iiE^Mn !ia OH+4?) 


y 



S9.2 m uj 


§ 9.5 


Kffl£!l8.8 1*#i£aip ££&§£, 'hHjiigsift&ftfejg 

ttc Kfl]£S[5Mifi&#l#!I^#&.#l0 1970—1995 ^ffl fig gig ift A £|fc)ft<j£ 
— , 1970—1981-^tO 1982—1995 

& £ W - tt * *f Ift A ® m ft & M t E |b] ft ft # n # D 

(8.8.1) ft (8.8.2), KfllS@JraftnTfig.ft, M 9.3 

1. i*ftS^®!0 (coincident regressions) 

W«7Binffl9.3a0NK. 
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**l5*#* ■'*>*-:** - if * i® >* # «fr 




.307 


SOU 


2. W 'T' E3 0 M tU [s] f s . ® St 'A ; P) o & W ¥■ tf 0 IS ( parallel regres¬ 
sions) IftUS®tUlII 9.3b ffi* » 

3. M't-r“UUM#iSHffl|WJfH.#)^^|Hj c ;:£ S p] ® 3E ® !Q (concurrent re¬ 
gressions) 6*11# Jf£ (IS 9.3 c) o 

4. m -'MS H W *fE ftl $ » * |B|o Stt$S#0!a (dissim.lar regres¬ 
sions) SpH 9.3d.0f7^o 



W# 




i&A 


ffi 9.3 iftXEira 


flisstsy, + C3R 

(^ 26 ^) nmmny&jtmm. 

Wg#fiiMRW ;,o: s 

v, = 0 | + a 2 n, + /?,X, + /? 2 ( D r X<) + u, (9.5.1 ) 

X=ftA 

t-WIB] 

D=ll 982— 1995 |a] 6*f $L$J 

= 0 *ffe(BU 1970—1981 ^^.fi]6*jmii]) 

* 9.2 K.BJ1T SMP¥65^ t 

*9*" "a ite # * is’» 4*'«"" ^ 




7#te (9.5.3) tfyifX. fcifi#—#ffitf£E(«,)=0 , 

1970—1981 f S&: 

E ( Y, I D ( — 0, X,)= ai + p,X, (9.5.2) 

1982—1995 

E ( Y, I £>, = 1, X l ) = <«,+ « 2 ) + (/? [ + 1 8 2 >X, (9.5.3) 

&#3»^ft*S9, tMtlM (8.8.1) fn (8.8.2) A,= 

«!, a 2 = /? a , y, = U, + a 2 )jffl y 2 --= (/?, + &)■> Sift. ftM' (9.5.1) stifNT 

(8.8.1) *1 (8.8.2). 

ft (9.5.1) +, «i'#, (til® 

l WW—SI) ft*. W3ES*®® 

309 (interactive or multiplicative form) ?|A4S($S D (DjftlUX), ADM 

-SSHSI A«lHR:* (additive form) ffi 






mm 1970—1995 *fijM«r*-5iaA»ig 

mm 

tt* 

«CA 


1970 

61 

727. 1 

0 

1971 

68.6 

790.2 

0 

1972 

63.6 

• 855.3 

0 

1973 

89.6 

965 

0 

1974 

97.6 

1 054.2 

0 

1975 

104.4 

1 L59.2 

0 

1976 

96.4 

1 273 

0 

1977 

92.5 

1 401.4 

0 

1978 

112.6 

1 580.1 

0 

1979 

130.1 

1 769.5 

0 

1980 

161.8 

1 973.3 

0 

1981 

199.1 

2 200.2 

0 

1982 

205.5 

2 347.3 

1 

1983 

167 

2 522.4 

1 

1984 

235.7 

2 810 

1 

1985 

206.2 

3 002 

1 

1986 

196.5 

3 187.6 

1 

1987 

168.4 

3 363.1 

1 

1988 

189.1 

3 640.8 

1 

1989 

187.8 

3 894.5 

l 
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1990 

208.7 

4 166-8 

1 

1991 

246.4 

4 343.7 

1 

1992 

272,6 

4 613.7 

1 

1993 

214.4 

4 790.2 

l 

1994 

189.4 

5 021.7 

1 

1995 

249.3 

5 320.8 

1 


tfcs ftffi 0 feAfUttll *«#IU 

lflfcJSxtK 

$£.$4 3fc 3$: Economic Report of the President , Table B — 28, p. 332. 






/ &*; £ $ $ g'jggggg >yy £; 


15'J9.4 £S1tt*—i&A@&*ft£tt£3: 

^ t 4 z. n, it«. fin jt & dj & .A & s «t -* a $ « <* it& a 

(9.5.1) ftggrEpg*: 

Y,= 1.016 1 + 152.478 6 D, + 0.080 3X, - 0.065 5( D ; X,) 

se = (20.164 8) (33.0824) (0.014 4) (0.015 9) (9.5.4) 

f ~ (0.050 4) " (4.609 0)' (5.5413)' (-4.096 3)' 

R 2 = 0.881 9 

/> ft (ft ft- 5% , “|Eft /> f Sf 5% o 

*p£* 0 !Bft* 0 r*. JS«kipjEttit±a* ft, asjfl 

WftJftfS&ftlf — *A010(»@ 9.3 ( d) Ii#..|7^)*! 0 
A^ (9.5.4) Hfl if «##&*« (9.5.2) ^ (9.5.3) js>T: 
1970—1981 : 

Y r -1.016 l + 0.080 3X r (9.5.5) 

1982—1995 # ft jit tf ift A Ssl!l3 ® ft ; 

Y s =(1.016 1 + 152.478 6) + (0.080 3 -0.065 5)X, 

= 153.494 7 + 0.014 SX C (9.5.6) 

td'llJlM'l* <8.8.la) (8.8.2a) + 0f ##>J ft £ $ |s] , 

to i5®@ !& & #P E 8.3 fj/f ft 0 

**l**^F» [BSt-ftif (9.5.1)] 4§ st-SIS $j£fcfc 
fBPliit (8.8.1), (8.8.2) (8.8.3) ftfttsl!Bj 

1. *11* ff I#-iSP, H * *« E £ ft.* » It 1ft K (9.5.2) sfo 
(9.5.3) 

2. 4-0!0 (9.5.1) vsm ftft*4*MSifc, 0 ft , *» ft. ft ft ft i® $ ft 

“2 BtBl&A## (Si ftEftH* 


# 9 * dt -As # Jt ® 0 #t M 
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JURtt [ jS, U 9.3 (c)] 0 ****** ft o 2 * 

£ * tt , 3? & in * 

[Hi* IB 9.3 (b) ]« /St#«Ftt (MSSM^-fFtg) fttfS 
( BP « 2 7D ft Hi***) 
fc, *fi4 |3|I3$#*» 9.3 (a) SP#*-#- 5 
«0 3. *E s It * * * ft $ a # ft * if] ft £ *» * * * * 4 W Jft M W 4 '7 PI , 

a£#**ISL &&**, *A#JE*H, f *r 

sit* **#*», 

ffl 9.3 trt ttit**, £«*£:»■ 

Hi; IS!, 

£&#£*] «>*.*— *#*■*£, £-* + , 7ff«f 

@£S!l£* , J* / t‘£#.*B,£*£ttft*JE-f*tifcilJ*®|l35t ; $5I ! :fltt7 

»o 

4. *j&, (BPft-4® 1)3 

iiM, fc^tt*** ft it **»#**&<> S*. Sieft&kA, #*»*»-* 
£*i£f ***#*•-+ 3 4#.c 


9.6 


A«3EJit®-'Mi64fca--*?9WiBIS|HWJliSl*. * 

tSfiUT^S): 

y, = o, + a 2 D 2i + «t 3 f) 3 , 3~ /3X f + u, (9.6.1) 

*4> y=tt*^TM»/Mi4-xR 

£#■$*¥ (ffi-U^Sk) 

«j=l, 0, £flfe 

d 3 = i. SBt*.SAX^BStifA5 0, &*t!i 

tt ®i pa ja^s, frafnyaicTAjea* 

*o 11,l iit«ffl't 1 Wi82-flgj£g, tt9ijau««tt D 2 «M#JI$ifi*r?5H'»8s 

£»Jiflj*fi-#8l, B5»*i«3E* D 3 WM»ir«]4Sftt«fM- 
#Wo SIM, SI§(4xKfW±§lIfcfc*ttW, M*£*#»-+#;£*# 
®.-g;5ajtfc 0 Pldffi, ^IK-ft6AX^ffi*5FAWXSS£S1i«ja. DW^ifeflklim 

ih*. z&tim ushs* “i>" f se® 0 —if#&) 5 

». w^ssttM u 2 « D,2:fi|iir*#ffiMifl 0 ant, -emr y^dss 

(9.6.1) 

**8UBj$Wc 


• it *-#*¥-*** 




y f = a, + a 2 D 2< + Q 3 D 3 , + Q 4 ( DijDji) + jSX,- + K 


(9.6.2) 


H-f(9.6.1) *81*1 (JS-fJ'FBliRF&a + W Y 

n, — 

*fm ( 9 . 6 . 2 ) nm-. 

E(Y, I D Jf = l, D 3; = 1, X,.)*.( 0l + a2 +a J +fl 4 )+/3X i (9.6.3) 

«> - -ft # a a /if m m x a » m. #. * j® 

«♦=ft * if a a /if h a *• A * ft do m. £ & & 

&A/If fflS3f AW4MSTIH*9®-^*ffiaRIN & A/1hIIif 
Afi' 0 f*M (£»J* 04)0 ftliu, ftiJMrfc =£+»£* * 1 #%£!)* 
£. £-f*Si (ft*«l*fBPB1±mASiattEffi5fAffl) ffifcta*, 3fSA/ 
■Ifffiflf. ^ A *14 tt H '&1f fi A /If Fifll 3f AflM# $ i> «> 

15U 9.5 ¥tt/hWi«5S***-¥. 

ft ft D f * & iis * f- ft £ (9.6.1) ft @ !)3 @ f'J Jfl -f ft if 

(9.3.1) &*)«, iUV4m&T%%: 

Yj = -0.261 0 - 2.360 6D 2f - 1.732 7D 3i + 0.802 8X ; 

*=(-0.235 7)'* (-5.487 3)' (-2.180 3)* (9.909 4)’ (9.6.4) 

R 1 =0.203 2, n - 528 

£+ 4 ** p tiUftf- 5%,* /.ttfif 5%o 

£#*ri2i*S. «.#*«# #c4p*«if.Ji£# # JMT BJH ft #-f 

OH+ 4 ?), flf f ft'!- afxft frffc A 

«I»1SU 

ft (9.6.4) f)r#, *■# 

1*2.36 *76, # &A/#W£#Aft J p:9*ttX#-fe»'R 1.73 «jt, 

(9.6.2) ftgifc 0 

?, = -0.26100 - 2.360 617,, - 1.732 7D 3i + 2.128 9D 2i D 3i + 0.802 8X. 

t- ( - 0.235 7) “ (-5.487 3)“ (- 2.180 3)’ (1.742 0)*' (9.909 5)” 

(9.6.5) 

W a = 0.203 2 , n = 528 

ft + p fiffc-f 5%,”*^ p ItS-f 5% 0 

M o m" ««*’*» 




W/. A* 8%„ 

(9.6.5) TM*eT»#: fiL##*-#* 

-f-^$, $ & 4H *> 8i # £1 - 1.964 (=-2.360 5 -1.732 7 + 

2.1289), 4**#, *ti* & 1.96 k 

ft, -2-360 5 (*ftftjSJi #) -1.732 7 ( + £#**H) 

£. I' B 1 „ 


s^ftHftssj, Ain&gs (9.6.5) tflxiM, /hflirx.®«»rs 

fiIf 3d ft Soft, »«U*Jlfcf8tM, 5!J 

M3IASIWI® 08,3*8 9.25),, 


9.7 




xt#m u83B#&«> i»*#, tmaum 

sm$. #?«**«< $* nr 

It c■ ,?: ft B* m If n ft * m ¥' 1 * Jfcfl* wa@«» * * * nr tt ( dcseasonalization) 
SEPirWIt (seasonal adjustment), * jit # SU f& B* ffi Jp 9J ® # % (t ^U ft it 

^nfWttSIfiWIBIfFM* iSSnfcjMs, ffiftftttfel&tt, 

Jijftjft^tt, %®^9.3 +^rtlWf(igo «*&& 1978-1985 

&E#®=Aftifc«m, J5tt»«s0L, 

fctt. SIUT ft it. 1982^ lDfcs|-Jcif&fjWJin a Bi;*^®. 

tiTimmm&mute, sin 

fft#-T«, Jra®9.4 » 0 &>h#[Saw, ®3s*ft 

ftr = ai^ir + <* 2 D 2l + 0 : 3 / 73 , + a A D At + u, (9.7.1) 

«* *ft y,= (a^fett) aft d M^rnM, 

^irjfcfii, ffi£fls*1TJfcfco. )% ® fe.fi M MW, sun* ■¥ 

+ tt43ft¥-JK#«fif-ft®«M, 

tt^nr*/*, RMSEtt.fi tfiM4*. lM ' 
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*9.3 1 mats i ms 

uxjjnn _ 

DISH DISH FRIG WASH TDUR t>ISH DISH FRIG WASH DUR 


841 

798 

1 317 

1 271 

252.6 

480 

706 

943 

l 036 

247.7 

957 

837 

1 615 

1 295 

272.4 

530 

582 

L 175 

1 019 

249,1 

999 

821 

1 662 

l 313 

270.9 

557 

659 

1 269 

1 047 

251.8 

960 

858 

3 295 

1 150 

273.9 

602 

837 

973 

918 

262 

894 

837 

1 271 

1 289 

268.9 

658 

867 

1 102 

1 137 

263.3 

851 

838 

1 555 

1 245 

262.9 

749 

860 

1 344 

1 167 

280 

863 

832 

1 639 

1 270 

270.9 

827 

918 

1 641 

1 230 

288.5 

878 

818 

1 238 

1 103 

263.4 

858 

1 017 

1 225 

1 081 

300.5 

792 

868 

1 277 

1 273 

260.6 

808 

1 063 

1 429 

1 326 

312.6 

589 

623 

1 258 

1 031 

231.9 

840 

955 

1 699 

1 228 

322.5 

657 

662 

1 417 

1 143 

242.7 

893 

973 

1 749 

I 297 

324.3 

699 

822 

1 185 

1 101 

248.6 

950 

1 096 

1 117 

1 198 

333.1 

675 

871 

1 196 

1 181 

258.7 

838 

1 086 

1 242 

1 292 

344.8 

652 

791 

l 410 

1 116 

248.4 

884 

990 

1 684 

1 342 

35013 

628 

759 

1 417 

1 190 

255.5 

905 

l 028 

1 764 

1 323 

369.1 

529 

734 

919 

1 125 

240.4 

909 

1 003 

1 328 

1 274 

356.4 


tt: ; DISH=fttt|fli DISl J = t5»©#fflt; FRIG = ft® ; WASH = ft£tfl; DUR=W 1982 ^ 
id it&itimm&ict iic 

^ S/a/i.rfies and Surrey <>j Current Business * Department of Commerce carious 


issues) - 







su ffi®. (9.7.1) l-J Ya-'t'aSEafTFllS, 

s=p, (bp^k) ss®, 

w * » 4& m tf rti * ft sX m v w. » « m is m & m. „ (* i i ■■ * ?) 


ffl ¥.6 


515 


&*9.3 $«#:*§, #Un4MJ*»T0]Nf$*: 

t, ^ 1 222.125D,, + 1 467.500D 2l + 1 569.750D 3 ,+ 1 I6O.OOOD4, 
t= (20.372 0) (24.462 2) (26.166 6) <19.336 4 ) 

(9.7.2) 

R 2 ~ 0.531 7 


•&: & m ^ it * * * # >i *, r * jjr -ip k m -a 1 * 

0. t 59.990 4* 

(9.7.2) tftitft « {*?*£) (Kf^ 

if) -FA, 3? 1 <£,*;*#«■*$« tt^^l 222 , 

I2#tftl 468t & . * 3 570A £ , $ 4 «jl 160-f & „ 

**AA1K«*Bi#, IH) f ft 

^a&4t.3|JR, 3^44B£*o 

1 ££#**«*&, 3 ^ 4 #««M$i t iitt 

#^T3)3il 01*9.4 * ^t@f #); 

Y f = l 222.125 0 + 245.375 0D 2 , + 347.625 0D 3 , - 62.125 0/J 4l 
/= (20.372 0)' (2.892 2)* (4.097 4)“ (-0.732 2)" 

(9.7.3) 

R 2 = 0.531 8 

*££ **t p -it-ffef 5% , “*>f; p {Igf s% t 


i:i SsfcSSiif&gv-WSrt 

):« x®?{fiiivSi:!:S!S : i? 

* 9.4 

iliSlIilliiii 

mm ms- 

1985 

stn 

limit 

frig 

DUR 

Dt 

Jh^ 

D, 

FRIG 

DUR 

d 2 

i>3 

£>4 

1 31? 

252.6 

0 

0 

0 

943 

247.7 

0 

0 

0 

1 615 

272.4 

1 

0 

0 

1 175 

249.1 

1 

0 

0 

1 662 

270.9 

0 

1 

0 

I 269 

251 .8 

0 

1 

0 

1 295 

273.9 

0 

0 

1 

973 

262.0 

0 

0 

1 

1 271 

268.9 

0 

0 

0 

1 102 

263.3 

0 

0 

0 

! 555 

262.9 

1 

0 

0 

1 344 

280.0 

1 

0 

0 

1 639 

270,9 

0 

1 

0 

1 641 

288.5 

0 

1 

0 

1 238 

263.4 

0 

0 

1 

1 225 

300.5 

0 

0 

1 

f 277 

260.6 

0 

0 

0 

1 429 

312,6 

0 

0 

0 
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316 


] 258 

231.9 

1 

0 

0 

1 699 

322.5 

1 

0 

0 

1 417 

242.7 

0 

i 

0 

1 749 

324.3 

0 

1 

0 

1 185 

248.6 

0 

0 

1 

l 117 

333.1 

0 

0 

1 

1 196 

258.7 

0 

0 

0 

1 242 

344.8 

0 

0 

0 

1 410 

248.4 

1 

0 

0 

1 684 

350.3 

1 

0 

0 

1 417 

255.5 

0 

1 

0 

1 764 

369.1 

0 

1 

0 

919 

240.4 

0 

0 

l 

1 328 

356.4 

0 

0 

1 


7±: 1>UR= 1982 ^ D 2 & 

«i:s^* 2 * 1 *, swflkfltoj ^nd*«:oi d,®ii^4| 

*, ^WlfeWOn 


® : Business Statistics and Survey of C-u rrent Business , Department of Commerce (Var¬ 
ious issues). 

fttffi, **£#***« 1 Y 

#Mr7 ISlc ***., Y tt* J$£##*>** 

t? * Jitt 5 ****&]» 1 222.125 #*>, 

tett***]****.**-^*, *MfaGl*, 

**#«*£ (9.7.2) o 

(9.7.3) *W3M 

S> (9.7.2) [A (9.7.3)] Ytt, Y •(£$, 

■£# it 6^ Y I5MI3 (9.7.2) <Y ; -Y ( ) U & ((] & # 9.5 + l£ 

o r,sl 

Hf BJf + 0t 

Js-pJ^-W^.^-. BP^tx (-|£#ja**a 15 t^Jfe'fr). 

(9.7.2) ^ (9.7.3) »*fl)4#a 

til A&t 0 |B *£&**;#(**«*? fi* 

"ft. ^-fl'3 ftll (9.7.3) „ « 1982 #- 

io a £ & 9.3 <¥ & &u lilt* t ft 

(fcf) X*t. 0IJ3#*^T: 

Y, =456.244 0 + 242.497 6D 2 , +325.264 3D*-86.080 4D 4( +2.773 4X, 
f= (2.559 3)' (3.695 1) * (4.942 1)* (-1.307 3)” (4.4496)’ 

(9.7.4) 

tf* = 0.729 8 

£■ + *** p -tt1£^5%.***^ 


f v# 
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9.5 


19.7.3)] 



***« 

8t£« 

m± 

%1&M 

1978- 1 

1 317 

1 222.12 

94.875 



1978- I] 

1 615 

1 467,50 

147.500 




1978 - HI 

1 662 

1 569.75 

92.250 


. 


1978 - ft' 

1 295 

1 L60.00 

135.000 


* 

4 


1979- I 

1 271 

1 222.12 

48.875 


* 


1979 - II 

l 555 

1 467.50 

87,500 


* 


1979 01 

1 639 

l 569.75 

69.250 


♦ 


1979 - ft' 

1 238 

1 160.00 

78.000 


. 


1980- J 

1 277 

1 222.12 

54.875 




1980- a 

1 258 

l 467.50 

- 209.500 

4 

* 


1980 111 

1 417 

1 569.75 

- 152.750 

• 



L980 - IV 

1 185 

1 160.00 

25.000 




1981- I 

1 1% 

1 222.12 

- 26.125 




1981- [I 

1 410 

1 467.50 

57.500 

1 



1981 - III 

1 417 

1 569.75 

- 152.750 

• 



1981- IV 

919 

1 160.00 

- 241.000 




1982 - 1 

943 

1 222.12 

- 279.125 

• 



1982 - 11 

1 175 

1 467.50 

- 292.500 

■ 



1982- 11 

1 269 

1 569.75 

- 300.750 




1982- JV 

973 

1 160.00 

- 187.000 

* 



1983- T 

1 102 

1 222.12 

- 120.125 


• 


1983- n 

1 344 

1 467.50 

- 123.500 


• 

• 


1983- 111 

l 641 

1 569.75 

71.250 


■ 


1983- ft 

1 225 

\ 160.00 

65.000 


.* 


1984- 1 

1 429 

1 222.12 

206.875 


* 


1984 11 

1 699 

1 467.50 

231.500 




1984- E 

1 749 

1 569.75 

179.250 




1984 - ft' 

1 117 

1 160.00 

-43.000 


♦ 

* 


1985- I 

1 242 

1 222.12 

19.875 


4 


1985- n 

1 684 

1 467.50 

216.500 




1985- jn 

1 764 

1 569.75 

194.250 

" 

o -+ 

1985- [V 

1 328 

1 160.00 

168.000 




$0g0£iM&o$^ 




• -.x: * ••• 


!!#££, ftfMSfef 1 i? (9.7.3) + -#, ftf]# 

s# 2 3 i * s. is.f 4 $&. 

£-$$ 1 ^EiiJiAlc^lBlo SA2.77ftX (it ffl g £ lb > 

& & #t£ *, fll, ») ;*#?B 

% -tfl-ft 2.77 IpiS^A 3 « -f # if , gg X 

5!'! &, 1982 ¥ 10 ftjfei/tito 

p B £ m * ■& * n aj # f n §> "4? ip #un *» n # it x # * * tt *? 

(9.7.4) +#*«!*, #a + W£fc* **•&*# 7 y+«F^1f#. i££- 
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&.&&■*?-**£4 • if * jg > 3 * s|* £ «tf 


















ip»M*-** (Frisch-Waugh) SgS. 1 ’ 41 ) * ^ ( ,® # $ ft 7 ) £ ) 

(HtiFf-'MH-Hff ?il + ft#1*tt)! 

g ftits % f J _L 4 ❖ * ft # £ -X S «U , *1 X % & *p ft # « : (1) *n 

(9.7.2) A (9.7.3) »## 

*#lfc*?tt«#J&ft Y= (2) X S9 j)fc!3!J3ft& 

is 2i J& ft Xo (3) ft s, S 2 SPo 

01& + ft*l-**ikte##.*0!» (9.7.4) + Xft*#, 


9.8 


%«ra9.5, 'EM-+*&«&!!] 

fiSnfunaiSrSffilSfftSW* 

#*f X 1 , #ftJ!Pft-7icft, Wci&m-W (tttfl) 

(a: 

SAMUr, 

*e«s# x r , &&-t\faFrfc¥-zftwm±i&mi}n, 

R£i»M*. TA, ft lift SI - 

(piecewise linear regression), ftE 9.5+M I Si il SzrSMIS, Iflifi 

Mtjnw±, MMMffi x’ wan. wtm 
ftflivl-ffl 9.5 ■f'Wwra#&«ttW0WW^8&to (4^) 
»*. RffieriasnTaffs 


Y 



ffi9.S 


#9# mmx-tcB&mm 
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y,.= <r 1 +/3 1 X, + j 3 2 (X,-X*)D i +« 


(9.8.1) 


B'P V' f = ^WilB4fe 

Xi = ««»»*«««* 

x*=««#{g, tfettftft&j* (knot) (*)tefti) [l7i 

D = l, % X<> X * 

= 0, & x,.< X* 

{SjeE(«i)“0 , 

E(Y, | D, = 0, X,, X*)=.,+ftX,. (9.8.2) 

x*£Ratrfci&«*&«, M: 

£(Y, I D< = 1. X,, X*)=«, -ftX* +(/?, + ft) X,. (9.8.3) 

M&& s®?jc¥ X * . 

xtm 9.5 + »#&««■ HUH 95 f\ A I *iUM 

im (a + a) ns&djTaasn+ fcajfcitt»$M* 0 

« x'ita^irittflsia. aaTttSfttit»«ji«4s*tt? 2 watf-a*® 

«m tgwsi (ja®9.6)o 

y 



S 9.6 

*««*. AaeirainRssk 

(spline functions) SWjE— f& >£ flfr — 't'&l 7V 8] 


tst/f**&»&> ■ #*&»#Mae 
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&J9.7 


319 


#** 9.6 +/?r£ditt1R«tt&rt 
*—aA]®***, &&**/* ii^ 5 5oo 4Mfc***r*-&*S: 
M$. 

& y**&#*, x*s*^as, 

Y,^ -145.72 + 0.279 lX f + 0.094 5(X,--X; )D ; 

*= (-0.824 5) (6.066 9) (1.144 7) (9.8.4) 

R 2 =0.973 7, X* = 5 500 


it/*»&»* ***#*-&)* A 28 kfr t H5 £ j* £b i§5-F 
5 500 #■ At Jo , 37 ( =28 + 9) & fl«$f4 5% 6*> 

*, #*r a®p, 




*9.6 


(385c) 

/“* (IMfc) 

256 

1 000 

414 

2 000 

634 

3 000 

778 

4 000 

1 003 

S 000 

1 839 

6 000 

2 081 

7 000 

2 423 

8 000 

2 734 

9 000 

2 914 

10 000 



9.9 


idfaanfe* 1 *ftififca—AufltiUBfft 

Am$fttn£ffi$AnetgrjSiSffiS9%#iKfi»ss?!iC![£. 

u anria, ffKst])na^ i6 


*9# & an $ * m m #r m 


>295 






§9.10 




am*fff6*-ttifea5t!f«catt«?a, kowtow ?-*#*&&, miwy-i 

BP 0 £$ iSdttCSHt *• ii R«0 !0-j£*^ft$Ji W 

*nitt, *W4H®JSL. #J6AUT« 

S: 

lnr f = /?, + ftD ; + Mi (9.10.1) 

.At 1 ! 3 , Y *5*/Mtfx5Ms, D II l *as-irtt. Sail 0 SiM:. 

«€£(«,) = (), smii: 

■9XA«.x»atfc: 

EdnYj | D f =0) - p, (9.10.2) 

EdnY, | D, = \) = p t + ft (9.10.3) 

Bib, ft£l, &ffiT**rijlmtt«lJSrffi, ffif •‘#4^’' *SRfl!lJ&{h7Ji* 
^rHj/jxBifiKxinR^ffliwgaio js*-w«a#*ii«*i6*ifeo Msmin 

xtfiBKtf*. SfSHWa^SSXA/MitiSWJSifi. ififfi«ff].T.#M 

+ &» (median) 0 fcHfcflffcl. + #.*» A&H Sf-flttf M * 

inilS-m (/3, + ft) JJtgtfft, MttSJAXA/MtfX 


1M 9.8 

d21 A7»?H (9.10.1), lUHtfflfti 9.2 f g -f 528 ^ 3ft g flf 

f$ S'J «r 0 !ia ^ * *p T: 

ln.Y,= 2.176 3 - 0.243 7D, 

< =(72.294 3)* (-5.504 8)* i? 2 = 0.054 4 (9.10.4) 

296 ► 
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5R 2.1763 j|XA*BtX*tt<Mfc#8.S13 6.ltx, If* 

■ (2-176 3 - 0.243 7) = 1.928 6] & HJ ft SlfrXA'J'tfXfcftt'fjt* 

6.879 6^ Xo 0ft. -^IXAIi t, * X A 'b H X ft ^ t £t& 21 . 94% 

[(8.813 6-6.879 6)/8.813 6]„ 

( Halvorsen) *» ft $ * »f # (Palmquist) 

0r *« # &, & in t s isj - -t^a *us >h x # 4- # & !91 *f « t& it ^ ,t 

(6le# A) #*4l, « 100 sp «r„ (5f^f 

IffKlf. 0, 9A,) fifc, *-0.243 7 «/J£xtK#3J 0.783 66, 

$£ 1 -0.216 3, #*« 100 «#¥J 21.63%* iStt* $ — t- jc X A 

(D = 1) + 21.63%. 

A«ti, 4?4Ui# 


mm 




i± 


it. n in a $ 0 fIJ £ B3 1970—1981 *F ® |aj fq 1982— 1 995 

1970—1995 ^pjb weals*—* a mu. £«*«$**&&*#***£«■ 

Ot, *(n*ii£TlR^vax(«i i ) = var(tt 2| .) = a 2 , BP W^»3 |b! •*§!*]„ 

mw. Mg* 

{mm 1 ® & , m°\m f 

*i**j*fcji > ti5i«:, :3D1 (0inmm.m■ n 

'ififtjpa*isai, Slit, 

aft<ft»»i*«t®ft^rft«gi^arfisii5^jBiP4.qns 0 mm, fwifiMRg 

ittWifimffl] 1 **—>NB|* (#&&&*£ ttHIB) W##75-)*„ 

***£*«!, -feiimfcffl-ftsisww*© 
<#jasis'9.28) 0 


* t «fn & * ■ 3 = & « & m -# 1 ’ » a itife a m & & , m vx ® rue *f 


.*' 9 1 it *a * jk* # ar.-fi 
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laHH-TffiS^SW, ME^Tcnj 

ttSittiSlSSe ttiia, **—#±sttifc 
ftuSft£#'5Jl!!llil««, StS^lt^JlIiJIfilSFSe 3*1, # 
■53¥Sj*tff#ltote*iE*ft«ftA^0*, injgi&XSfHs. ®«1S r *M t fii 
^rsb*#««» (***¥«*) 

SflliSiBflJ OUS#fitHlJl3^S^M$M«Jini!a#l^n5? *w, 

w.H.R*&sE*r—* 

*i*jt oLsfei+»Aa^#ftja:«r«jH, vaHsifisw 

—#»f»vj-Tfe logit m mointftsuti# 15 $), 

fcfcSn, JiUtiJf^. 

3tEWSi3g. JiE#aff*W.T.f|i, ±-i!3'3£ 

(dichotomous dependent variable models) 
-+S tfc , ®>Sif BUSSES (polytomous dependent variable) SS C 


9.11 ifi— 




M (l) Htti 

3e# ® ^ ® ( random or varying parameters models ), (2 ) 0®S 

(switching regression models) , J£ (3) (disequilibrium models) o 

ft*=fi0r*nfe«llJ!0*38*, /?SP^Jfc&ffiaStoo BmSJft 

/? mRTWjfeBUHWo ItlS-tliaifJi 

St^DSlK^ (Swamy) fi§—^=R 0 l21J 

322 + , Ha rTiffedM^TScffl 

&»$?$?£. ^S. *=*10 1970—1995 iftAtoT*. mis 

1982 ^»*a*$7«#4''IS:AS:|BI»^* > *ffj#»30»l4)-* 1970—1981 

^* 1982—1995 *1*^ («iIffl«£i§J5) ^KGJ. 

&§D0!)3$IM (switching regression models, SRM) MM-f-f. 

*6 (Goldfeld) «It (Quandt) fHj«^o l22] 

(BP**7F^iF«4&) (&#£««$ (disequilibrium 
situations), JQIffi S—S *5?5fc tt fift SD^JTS-# ft ft «{**& >3 

200 . 

*»»**■■**<£ * *+*.*>**■£*# 





ft. 1231 


9.12 


1. sttei^o <*£&&$#) w *&&*&£ EfeM'i’si A^it® 
BjcW-tt-f-So 

2. tti*»fe (itan. ^mseihw 

i*i45-T-»lilfil»#IEi«WM-#»m9JSRaj* a 

3 . is as **?*«&a. ir&, 

*m>— is <wa 

#i$ttstii*owffl) *»»* aa«)is#3ftft-T0Taww*WB». m 
m, »*-+«£**Jl>hi4n*$hfcA*«j£te$*, S($A, 3IA*fim&t 
#te«s* ««*«!!&*. Hiit, 

S£R?IAI»fl#l$«K. 

324 4. ats$ini|fia i l<, «$#iS7£aT*S7^M/L#- (l) 

®m^m.&-r\°\mmTim, <2> isi^iy^fts+iw^urit. (3) «s 

jfi«i*a. (4) s (s) &&&&&&„ 

ii © t- k fn ft m m w &u 4 1 # # #; ^ it t& a « ^ &, m m se & s $ w ® » & 


9.1 

a. —#*f» 12 77!0HiPM*^i^S^ 

b. K^2s 4. 6, 8^ 10, 12fl^.5S£H^UUIil!, 

9.2 %JSSQT®©^» (i ^^) :n : 

y, = 1 286 + 104.97 X 2 , ~ O.Q26X,,+ 1.20X 4 , + 0.69X 5 , 
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( 0 . 08 ) 


325 


326 


300 V 


t= (4.67) (3.70) (-3.80) (0.24) 

- 19.47X 6i +266.06X 7i - U8.64X Si - 110.61 X 9i 
(-0.40) (6.94) (-3.04) (-6.14) 

i? 2 = 0.383 n = 1 543 

» *D ± ?£ 4 ft I ^ ± M 0'41'si £ «Ht 

Xj = ±*&_t-'*S*£JSA£ttA 
X 4 = ffM¥i 
x 5 = *+&*! .^W « 
x*=*jsm, 

®!«JIR®0 

x, = S«JEi, l, « 

PJStfi 0 

X,-#**®^ *!«?*« 

b. x 6 ft x 7 ? 

“2-*" f4M»@§|5]g 5 

9.3 %Jt$nTE!ElS*o 12 - (*R*Sft*9.7+ 0 ) 

UN, = 2.749 1+ 1.150 ID, - 1.5294V, - 0.851 1 (D,V,) 

t = (26.896) (3.628 8) <- 12.555 2) (-1.981 9) 

K J = 0.912 8 

K‘I J un = £«, % 

v = i*H££W,% 

D= 1, *t 1966 4 

= 0, Xt 1966^^4 
t =HiN, 

S: 1966 ^gg4#.K, 3ftf1Sate#Xfti£jff;ttftTS 

iiiT£MS*£*¥o 

b. ■&& 1966 ^m 4 

¥^5*c#.¥3>£4'? 1966 4 

c. i966 ^m4^g^iuft^BKiM-f-#.gtit±^N^? mnm 


toffffltftAt ■ i tm-Mm-tM-Ht 
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ms 

UN, % 

pj{2£$* 

V,% 

D 

DV 

%% 

UN,% 

Nil 

^ V, % 

D 

jDV 

1958- IV 

1.915 

0.510 

0 

0 

1965- I 

1.201 

0.997 

0 

0 

1959- [ 

1.876 

0.541 

0 

0 

- n 

1.192 

1.035 

i) 

0 

- n 

1.842 

0.541 

0 

0 

- Hi 

1.259 

1.040 

0 

0 

- in 

1.750 

0.690 

0 

0 

- IV 

1.192 

1.086 

0 

0 

- V 

1.648 

0.771 

0 

0 

1966- I 

1.089 

1.101 

0 

0 

I960 - I 

1.450 

0.836 

0 

0 

- n 

1 .101 

1.058 

0 

0 

- u 

1.393 

0.908 

0 

0 

- ns 

1.243 

0.987 

0 

0 

- H 

1.322 

0.968 

0 

0 

- IV 

1.623 

0.819 

1 

0.819 

-IV 

1.260 

0.998 

0 

0 

1967- 1 

1.821 

0.740 

1 

0.740 

1961 - I 

1.171 

0.968 

0 

0 

- n 

1.990 

0.661 

1 

0.661 

- 11 

1.182 

0.964 

0 

0 

- in 

2.114 

0.660 

1 

0.660 

- ID 

1.221 

0.952 

0 

0 

- IV 

2.115 

0.698 

1 

0.698 

-N 

1.340 

0.849 

0 

0 

1968- I 

2.150 

0,695 

1 

0.695 

1962 - 1 

1.411 

0.748 

0 

0 

- n 

2.141 

0.732 

1 

0.732 

- n 

1.600 

0.658 

0 

0 

-1 

2.167 

0.749 

1 

0.749 

- ID 

1.780 

0.562 

0 

0 

-IV 

2.107 

0.800 

l 

0.800 

- IV 

1.941 

0.510 

0 

0 

1969 - I 

2.104 

0.783 

1 

0.783 

1963 - 1 

2.178 

0.510 

0 

0 

- u 

2.056 

0.800 

1 

0.800 

- u 

2.067 

0.544 

0 

0 

- in 

2.170 

0.794 

1 

0.794 

- fU 

1.942 

0.568 

0 

0 

-IV 

2.161 

0.790 

l 

0.790 

- IV 

1.764 

0.677 

0 

0 

1970- I 

2.225 

0.757 

1 

0.757 

1964 - I 

1.532 

0.794 

0 

0 

- D 

2.241 

0.746 

1 

0.746 

- n 

1.455 

0.838 

0 

0 

- m 

2.366 

0.739 

1 

0.739 

- HI 

1.409 

0.885 

0 

0 

-IV 

2.324 

0.707 

1 

0.707 

-IV 

1.296 

0.978 

0 

0 

1971 - I 

2.516* 

0.583* 

1 

0.583* 






- n 

2.909" 

0.524" 

1 

0.524' 




®-W5ft31: Damodar Gujarati, “The Behaviour of Unemployment and Unfilled Vacancies: Great 
Britain, 1 958 -1971," TA* Economic Jou rnal , vol. 82 , March 1 972, p. 202 . 

9.4 (William Nordhaus) JA 1972—1979 ¥1+ 

T&T18S!:*fc»OPECtotfiEli0H&ff» (fc^f>*4S*ig)o [ii 
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y t - °- 3 *n + 5-22 x 2l 
se=(0,03) (0.50) 

M* y (j£7U/fii) 

*1 = opec ifr&2.m 

:r 2 =**«$*, ft 1974 1, eUJIRfflO 

&©*gifc*0J OPEC #£,#!»<£ 

*r ©A? 

9.5 #{ftiqT«S! 

Y, = Q] + a 2 "*" P X,- + w ? - 

Y = -He^-lSKtt^SF 

a. D^tlll, 

b. DWftttsmin, jjtswtMm.2 

c. D»*it*iii l »fiitt9tfi-i 

*r«#ft«MJ£A»#±i60jt3*a o gSftSE'hj&'j*fcfcSSfl. 

-^2rss»? 

.?27 9.6 #«© (9.7.3), d 2 ft Dj Ml MM? 

-D 2 ft D 4 KSMiaitiM? 4n* d 3 d 2 M 

®id 4 

D } ft D„ M35M7FM? 

^ItJn: var (A ± B) = var(A) + var( B) ±2co v(A,B)„ 

9.7 

a. #iPf»I»5iJ^«#0!ia (9.5.4) (9.5.5) ft 

(9.5.6) 

b. aJfgW®, 

9.8 (R.J. Miller) ftOT£l£#figg&|&fi-i3] (FD1C) %&.*■ 
91 MfrttMftftttBtlsi*, tti+T$flTg* :4] : 

InV, = 2.41 + 0.367 4inX, +0.221 7lnXj+ 0.080 3lnX 3 
(0.047 7) (0.062 8) (0.028 7) 

-0.175 5D,+ 0.279 9D 2 + 0.563 4D } -0.257 2D 4 
(0.290 5) (0.104 4) (0.165 7) (0.078 7) 

R 2 ^ 0.766 

3t4> Y=FDICjt*#M3f5&BtfB] 

^3 = *-&#»»»« 
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Dr Stai¥SU*? “ft” JMJRfil 
D 2 =^®@gim# “#®” jammi 
D 3 =«®aT¥^* "*** iwJBUii 
D 4 = ^M l 5ifmi5iatjaftPl'J«cfi i 

a. mn&mttiTb* 

b. Y KA35ftt®aS:mai®#3fefl'^|i5I 

®7K3? 

(Sidney Unger) jpjffl 1975- Dili 1983 -UJHISI 

Y= 8.587 1 - 0-132 8F, - 0.710 2Un, - 0.238 9M, 

se= (1.956 3) (0.099 2) (0.190 9) (0.072 7) 

+ 0.659 2 Y,_ ( +2.583 IDum, 

(0.103 6) (0.754 9) 

R 2 =0,915 6 

p=mmi isitf 

Un*afT^«»SW5«cjlk^ 

Dum=*Jfi$M, M 1979 ^ 7 1 l 

a. jtMH£j£g£., 

b. ££»*«? &®*S«feSgSt±af#iiwj? 

c. p,. Un, # m, ^iKiftittsaF^jiwfliJBwi? 

9.10 #*jfH-Nfe«a-glEl!0 o «*fex # a*fc$f-**»:,»£7* 

ft. inia0e«asiT»feK. infflg.7 0rau 

(9.8.1), X'ttWKR? 


y 



®9.7 


#9* Axatmm 
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9.11 (Cathy Schaefer) 

M 77 Vtt«W5tt#l»»¥ h- 7 in T 0 !5 lti S 

P , = ft + A D li + ft D 2i + ft D J> + P, 

3C* P i = BT*M«#i*Hfr« 

D,, =001, 

= 010 , 

= 100 , 

D 2 , = io, 

= 01 , 

D 3i = 0 001, ^ 67.6 (2#) MS 

= 0 010, ig 28-33.8 

= 0 100, g 16 ShJMS 
= 1 000, g 12 SfPirS 

M9 

P, = 0.014 3 - 0.000 004D,, +0.009 0D 2 , +0.000 01 D } , 
se = (0.000 01) (0.000 11) (0.000 00) 

t = (-0.383 7) (8.392 7) (5.812 5) 

R 2 =0.603 3 

$#? 
c. d } 

9.12 *^20ttffi70^1t#ffl 101 't‘B#Bl||5CnA«iKAl»!«»3? 
<lr0»*, m (Sen) (Srivastava) WSUSnTBiH 

Sl l7J : 

y,= -2.40 + 9.39lnX i -3.36[D i (lnX,-7)1 
se= (4.73) (0.859) (2.42) R 2 = 0.752 

&4», Dift lt»x, A iF 7 mNftOt 1, MM0 c &; 3l«iX<=7 
Bt, X=109 7 ^tc (iSte)o 

a. Km*»a;3lA«AMHJS0JSfl-*? 

b. lnX, 9.39? 

c. Am37tv> i (\nX i -imm\kM-iY / A'! 

0jSx;? »JliP*J*»j4^0J&J£W*fk-3.36? (&/*: 
a«it0!So) 

d. 097ftJc, f&M 
W JUftAte^f 1 09? Jt;S m SEWraiflSWifeAKTl 097 -Ktc 


* if *42 






38 0 


e. wasftfH w«f 

9.13 

Y i ^ Pi + Pity + u , 

«ft, D,#i20tti»fi0. 1 0 if-# iff 

$\var( it 2 ) = 300o 

a. mafaMm ft SI ft? 

c. (&+&) ft: efelcx)v(p 1 +p 2 )= -15o 

9.14 ArsFffrxftfcS;-* (*fflx££Hft*&iik»fcft&tt) *n 

1982^50^WWtt*fttf-HlllllTlEp!B 

*S* (r: : 

PVT, = 19.806 6 - 9.391 7RTW, 

<=(17.035 2) (-5.108 6) K 2 =0.352 2 

K+ PVT= 1982^fcAWnaaJlUAI^WH^tfc. 
SfeiSftMRTWftfil, 5 Mil St {t 0o ft: 1982 ^3iH^20'MH® 

a. f m . m , mm pvtwrtw2Kbiw#^#w^*? 

b. mmzsmz&fn&mmm 

c. smuua*^ 

d. ftAsnafiiwAi^w^ 

9.15 ftjnTisuaaa^: 

Y, = ft + AD,- + «, 

(tl, SJ)lf5 3 0LS2r^, iiEBJI 

Pi=y^ Pi=Y^-Y h , Jt + T*M**fJllT**: hg^Sft 
^ik, cf?S^A#^dko & 2 ., », 'f-isH’Mft.Si » 2 ^A 

&#**« = «, +« 2Q 

9.16 &7W3E{fi#|& (Belize) & 1970—1992 ^ fa] w A Pit ix if 1 -, A 
iLlfo (Mukhcrjee) #A-f£i+7£UT : £g?H ; ' : ' J : 

m I : 

In (Pop), = 4.73+ 0.024 t 

t = (781.25) (54.7!) 

«5S fl s 

In (Pop), = 4.77 + 0.(515? - 0.075D, + 0.011 (D,t) 

r=<2 477.92) (34.01) (- 17.03) (25.54) 


mom &&#*®&mm 
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Jt’f. Pop=lilW7ji+lWAUM, t D, Jit 1978 

^s&wwsjuffii, in b mm,-. 

a. £*8U f, 

b. t978 ^^mf«^:/a-WAPit-fe^&^M ±^l^ 1 ^? Mnfa'k 

il? 1972—1977 fQ 1978—1992 fa] ffl 

•?•« 9.17 fijfflic 9.7 &£ 1958 - Pi'I 1966— £1 » 1966 - 

IV IE 1971- n«^-?E|HH5IISE*Sffll^Wfiao 

9.18 (9.7.3) 

*0 (9.7.4); 

9.19 ifeA&lfi (9.5.4) ^, 4£&]feft$ji 

A 1 foo, z-, = a + bD,, it't* £>, = 1 =fn 0, 

a = 2 , b=3o 

9.20 mmasw —nxApin (9.5.4), MfHh D, ^®_Eia]Km«i 

WO, lo (9.5.4) 

$ft? 

9.21 fdffl* 9 . 2 +!&*«»». ^**rF«a s 

In Savings^ = (3 t +• /3 2 ln Income, I A In D, + u, 

K*K A xt 1970—1981 1, 3tf 1982— 

1995 J&ffi 10, 

a. sniffcflisdna$*w«iRS-fr^7 

9.22 : 

Sales, — « t + a 2 D 2j + o s D 3i + a 4 D 4 , i- «, 

K+ D#5J&«jR-£tt t xt» 2S4$|®f i fuo. 

b. 

c. totam&mmtfttii a 

9.23 iiJnHffl B ° U 3S:ai^^ia!id7c/s*iTffiii-^M9.22 *hmssl 

a. juju#, tt-'AmMmmn 

a'Nesi? 

9.24 ^9.8^4 7^® 1916—1996 
a. ffiM^9.8 +^,4iWife®, 

3m ^ tUfff» ';*■ (¥* "•' 'it *' a *c * 'Sm 




■na 


b. -fe in fsj it 4-IS ^ -i W & >!^ ffl ££ & ? 

c. ^#-5 (Chatterjee) 

V = Po + fit l + ft C* + ft W + ft( GJ ) + ft J J +- ft;V + u 

ft it m , * ■*=»»m® ia«a» pj w ^ j*£ ra w 

*3U 


319.8 HSjSSS&S* :1916—1996 



V 

W 

D 

G 

1 

jV 

P 

1916 

0.516 8 

0 

1 

2.229 

1 

3 

4.252 

1920 

0.361 2 

1 

0 

-11.463 

1 

5 

16.535 

1924 

0.417 6 

0 

-1 

-3.872 

• 1 

10 

5.161 

1928 

0.411 S 

0 

0 

4.623 

-1 

7 

0.183 

1932 

0.591 6 

0 

-1 

- 14.901 

1 

4 

7.069 

1936 

0.624 6 

0 

1 

11.921 

1 

9 

2.362 

1940 

0.550 0 

0 

1 

3.708 

1 

8 

0.028 

1944 

0.537 7 

1 

1 

4.119 

1 

14 

5.678 

1948 

0.523 7 

1 

1 

1.849 

1 

5 

8.722 

1952 

0.446 0 

0 

0 

0.627 

1 

6 

2.288 

1956 

0.422 4 

0 

- 1 

- 1.527 

- 1 

5 

1.936 

1960 

0.500 9 

0 

0 

0.114 

- 1 

5 

1 .932 

1964 

0.613 4 

0 

1 

5.054 

1 

10 

1.247 

1968 

0.496 0 

0 

0 

4.836 

1 

7 

3.215 

1972 

0.382 1 

0 

-1 

6.278 

- 1 

4 

4.766 

1976 

0.510 5 

0 

0 

3.663 

- 1 

4 

7.657 

1980 

0.447 0 

0 

1 

-3.789 

1 

5 

8.093 

1984 

0.408 3 

0 

- 1 

5.387 

- 1 

7 

5.403 

1988 

0.461 0 

0 

0 

2.068 

- 1 

6 

3.272 

1992 

0.534 5 

0 

-1 

2.293 

1 

1 

3.692 

1996 

0.547 4 

0 

1 

2.918 

1 

3 

2.268 


i£ : 

D ®®Si, 1 -i*^ftfli3l!:tEtt^gE#jlD®a, Kffe 

■fSe£T»0i 

w fittest, 1920, 1944*1 1948 *F»a$R{6l, Kffe&fitU; 

p mti&cifiift is t-^fs gup toseaif#; 

N Jatt&ffr&ffu 15 “fS^A#! GDPlftR^Sii 3.2%ff)f;jg|St u 
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9.25 ##0[l3 (9.6.4) o 

(&*-. mmg-^mm ESo) 

9.26 ##0© <9.3.i), ;3&r2t3tttJWft«{£JlMawt*a«3ES;£ffl 

#*4n<si«Eiit*a? aftib*?jifc«si!«j 

*££, (9.3.1) 4>&dBlft£i Stitt Sc 

9.27 £*13) Yi-ft + ftD, + « ( 4», -^D, Xtfly 40 |fnXtf 

£&60«®]©{Il lo E» H,-«U^ffiA0. 2f£*l00. 

9.28 ttAini!a E 5 (9.5.1) * IS!, *JS 

»T«!Ss 

In Y, » ft + ftD, + ftX, + ft (D,X,) + « f 

Jt*. Y2*H*¥, X#ttA. 
a.tiTj-±j£ts®, (9.5.4) w«gjfefflfct«o 
*?? 

c. spafltt^#^n£ttw# : M»##5jwap». 

y Mxm 

%ix\mn, #*--Tiss^SfirniwKift 

^^§Eit±*^*H(s!o jgfflWI, 

[ 1 ] Jane Leuthold, “The Effect of Taxation on the Hours Worked by Married Wom¬ 
en,” Industrial and Labor Relations Review , no-. 4 , July 1978, pp. 52*0 - 526. 

[2J Damodar Gujarati, “The Behaviour of Unemployment and Unfilled Vacancies: 
Great Britiain, 1958- 1971,” The Economic Journal , vol. 82, March 1972, pp. 195- 
202. 

L3] “Oil and Economic Performance in Industrial Countries/’ Brookings Papers on H*- 
conomic Activity , 1980, pp- 341-388. 

[4] “Examination of Man-Hour Cost for Independent, Joint, and Divided Examina¬ 
tion Programs," Journal of Bank Research , vol. 11, 1980, pp, 28 - 35. ft: -^3^ 

[5] Sidhey l-anger, “Interest Rate Deregulation and Short-Term Interest Rates," % 

[6] Cathy Schaefer, “Price Per Ounce of Cola Beverage as a Function of Place of Pur¬ 
chase, Size of Container, and Branded or Unbranded Product,” ffe£ cl 

[7] Ashish Sen and Muni Sri vas lava, Regression Analysis : Theory , Methods , and 

Appl ications , Springer- Verlag, New York, 1990, p. 92. y* % @f '£ it o 

[8] M. Mdtz, “Interstate and imeiprovincial Differ- 

^ ’ itjt'je# Vi « 



enecs in Union Density/* Industrial Relations, vol. 28, no. 2, 1989 , pp. 142 - 158. 

[9] Chandan Mukherjcc, Howard White, and Marc Wuyis, Econometrics and Data 
Analysis for Developing Countries y Routledge, London, 1998, pp. 372-375. 

:io; Ray Fa>rt§s8?j„ *ff] 

K JS JE rfcll ? Samprlt Chatterjee, Ali S. Hadi, and Pttram Price, Regression Analysis by 
Example , 3d cd., John Wiley & Sons, New York, 2000, pp. 150- 151 a 


mm 9 a ^jt«UHi!Q 7 cW¥ 5 ^*j[iHi!ia 


InY, =/?, + (1) 

Yffixmfii sft0W£fcl**l»£'fc (Bp*s*tt) »IfflSaT^a-»¥0: (ft 

tttHBWKtfft-i ) x 100, BP 

(A-l)xioo ( 2 ) 

ffiWF: djTxmfflfcftsaKSR, mmimuft. o) 

ln.Y, =ft-Hr>(«A D .) ( 3 ) 

Mf 0=08-1, «* D . = 1, ^ 0=1 Bt. e^°r= «** Hi it, 0 

mK&\, In Y^VcT (/>~i)o * 

1) X 100a (ft: ln^ = l BPW « *jRe KjXtfC^T 1, 10 -%))% 10 

iHft. m Meio>jM*t 

[£*t] 

[i] 

l 2^ Xtajt/j MiiEifeilK)— , a f#51 Bruce E. Kaufman and Julie L. Hotchkiss, 

The Economics of Labor Market , 5 th ed. , Dryden Press, New York, 2000o 

[3] liftoff, jiit-'higdn z = a i w (b^o) zmM® 

sc»mas** (o,i) &g. a mi> 

SfiO = liO c .’ilD = lB^, Z^« + 6, M.^D = 0B^, Z = a, TS2&X-I (0,1) 
(a, a + b) o « = i fn*=2, *«3SSI*£«T (1,3), fc'NS 

[4 ] anova «ai*fli je* ia»stfejfi j*« pi ja tc^# wttttfi« 
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[sj John Fox, Applied Regression Analysis, Linear Mod¬ 

els T and Related Methods , Sage Publications, 1997, Chap. 8* 

[6J 

l 7 J Peter Kennedy, A Guide to Econometrics T 4th ed. , MIT Press, Cambridge, 

Mass. , 1998, p. 223. 

[8] Arthur S. Goldberger, Introductory Econometrics , Har¬ 
vard University Press, Cambridge, Mass. , 1998, 2 

[9] & ® ^ Sn Ti£ 3C : “Use of Dummy Variables in Testing for E 

quality between Sets of Coefficients in Two Linear Regressions: A Note, ” ft **Use of 
Dummy Variables 1 *• A Generalization,” tej Amencan SeaCtsricrian , vol. 24, nos. 1 

and 5 , 1970 , pp. 50 - 52 and 18 - 21 3 

tto 

[13] t " a I#5L Francis X. Diebod, Elements of Forecast - 
big y 2d ed. , South-Western Publishers, 2001, Chap. 5 0 

[14] fg&T^ 

i*s« («#«»«) a«fli4*-Raf5 4*iif-tfeB?i’fi]#Mi+ 

[15] 3«, Mil 

(TS) XUS/Tfi: TS“J + C + / + W, 

ww+dMHktt#to£* t mxii&fsm&zH m 

/? ? r J m rar *m ips^SF# m *i£^*tft. 

£^o 

[16] JE5EH8 ,J I ^.S. Adrian C, Dame 11, A Dictionary of Econometrics , Edward El¬ 
gar, Lyme, U.K., 1995, pp. 150- 152 0 

*jfx, x (g[ix K ) e**aetttte*w.tt«3Eft. 

Xtlit 12fri*t& Thomas Fomby, R. Carter Hill, and Stanley Johnson^ Ad¬ 

vanced Econometric Methods , Springer-Verlag, New York, 1984, Chap. 14 ;; 

[18] jtf |b] Rff lei !H 65 ■"■■ 'L $ ^ ‘BJ A fft if i£ , W # J3. Douglas C. Montgomery, Eliz¬ 
abeth A- Peck, and G. Geoffrey Vining, Introduction to Linear Regression Analysis y 
John Wiley <fe Sons, 3d ed. , New York, 2001 , pp.228~230o 

[19] Robert Halvorsen and Raymond Palmquist, "“The Interpretation of Dummy 
Variables in Semi logarithmic Equations,” American Economic Review , vol. 70, no. 3, 
pp,474- 475. 

[20] ?, fiSPatiK'^tt 

WJC*«Mo ft 
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r211 P.A.V.B. Swamy, Statistical Inference in Random Coefficient Regression 
Models , Springer- V erlag , Berlin , 1971. 

r 22] S. Goldfeld and R. Quandt, Nonlinear Methods* ir,i Econorne tries , North Hol¬ 
land, Amsterdam, 1972. 

[231 Richard E. Quandt, The Econometrics of Disequilibrium y Basil Blackwell, 
New York, 1988. 
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m isi, rfM.isnsT.'S# 

^jra'S3f5ita«i-HtiriHi^%rsi«s few-f«a»!ftKJi»*siP»iaf« ® 
fc. iit*si*®iir.*-«faf^'ffcTW«je*ffli^..fcw«, sm&M: 

l. 

1S5E2. a Pina x w{s*«4c«i#>t j sssw n 
3 . *m&sm x, -TttJfi«. 

%r$£M x, «, tf)iTmT^m.4mh £t tc 

fflS6. ty*X£iaMLtt, (HtfllM) i#X*34tLWaEMdJ> 

I!I7. 

fiS 8. 

fg^9. ign^a^iE^M«w= 

igjeio. «£*«■£* (MifiMft), 

fg^ n. (-r-ffi) m «.. 

**« fc«&feT#£*r, itfUfl®*, 11 i- 

®ISlHH£ 7#I8 Aft^iA.ifff^BJ^50fii ci iftffHE'effJ^SjJlWnlil 

«2&< jar*TSK^W**Jg|BttOLS*«ajpWft® (SO BLUE), I® 

a^ftt6ffiOLSit*WMo min, WJffijS£8»*Blfl!&, OLstti+ifli 
■tBLlTE, ®an.f OLSttTj-fltW4S*«»tttjRa*ift, W&aSWJtfJfe* (BP 
t fch^'8SJgs/hM), VAWLMUWiSr — 
iPUS®* (Wethcrill) 0r»Sll», 

(i) *T*maa«»*fftt3j « ; (2) * 

TXfRISWfiJif |»| «, [1 '=* K 2. 3, 4-. 5> 9 ft 11. « 

=f3fS—7, 8 ft 10 o (outliers) 

^awaaiffl) **^*“36. 

£«*£}*£* nT&iKW ISM? Mia, So* Uj teSf'F&jE&^ft&j, 
%$■&, stt^oLsflritswBLiJKttffiasiiffiff^iiJif, 

K»iES#.«S?6? (2) 4-tAMMSfi, «£* 

#jsu, 

,(g -jb ? 

«n&asi3isftiMRijig, (i) *— 

Snf«7? #iJSa, (2) 

iS#H®ftig|SIIgMir*tt? Min, MHM#—#°Tf)ltt£ft&ftj0y!l-(£ 


lid ► .. 




HH7 


SS8 


**«£, *&xt0f^a?5l6]lS#i&ffi^AWjSW«*| 

****«£*-?££ Ittftfi, rttf*g*f0r*r«MK 

#»!*, 2, 3, 6*1111 +»(□!«. &M 

Hi£flT : 

®S2»6: S£Mil63c^n«lMlB)«5c. TCWSfflfftRHJl^lFfftW 

NjnxA^wtiiw, zmvx 

$&& •**&. «#W3IHu in* i*0r*gtfiM, *£^1*#*PJ+M*4 
HffSISTSISziT-ttiH, *S*fiftAftuiSJ»iSftAmftfifi|k 
*««#♦ Hilt, £U*""7*Ttt**.B, IIS«#$«fi5Mf ^iatHI* 
»&»?£», Wilt, 

X fitfUl: I® R» Stifle IW, 

mmm, &»**£*«sa*»» *M£ « f si®4n», inswxte& 
Ktn.w. mmn&mwm% x w«. S!Ew-^*ft a in *« ins *#«£<> 
(Bnsfi x «,-, «,*«>, pj^ 

T • t;j 35 ^ 0 w, X ^ ff ti«lM*#ff s MM 

(Kmenta) Mift: 

-£#, icfcj? X S® ffl,'ft 1& ;t, BP ■ft 4: W X feir. -f- [ u ] 

®fJ is k ,’ * 4 : * * *V^« fr it is ft & kk 4 f fi li .-,=' ' 


wilt, SM«in*K* 4 sf-ttife« -ir.imzisi. ScinwftiBfis 2 a®® 

6 „ [3: 


<1^3: «;ttl*i$1g 0 IeIJI * 

Yj = A + &X 2l - + ^.iX 3 , +■ ••' + &X W + «, (1) 

£( |X 2( , X 3| ,-••, X ki ) = uj (2) 

®t (1) ft&ttJHMW: 

fc. ( Y; I X 2i , X3,-, • ■ •, X h ) ~ /?, + /3 2 X 2 , + jSjX 3 , + • • • + /3*X 4 ; + it' 

= (A + wM AX Zl + p 3 x 3l +... + AX fc . 

= « + AX 2i + ftX 3l . + - + AX h . (3) 

*^« = (A+ «-•), #fl«KiiHIat«* x*-tic D (*#^?) 

ant, am*##, in**S3**Ai, ee ,v 

f^jn@fii# m «a «£(«,)-w « So f$s;t, iHrmsjr a w- 

m 2 m jH-tieji'iiH'iHH'i' 
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5B:^«Aft9**w*»4t3R«: f BPi££i& 3 ^ju, 'firm *£»»«, 142 a 

*h mmmxmmft&x* 


Kli; U + »!&*£#*& 

imX'^So *i£ U, .*^JiiH.-8ii^*ffil. OLSftitt# 

sblue„ mm, ^sTiE&i±®m, mm/tnw&m&iHikmoLsttiimm 
m iE-&ftip, (*-k}h 2 s<* 2 mm x 1 ■ uRmimm t fnF&ti-tt*#* 

flag«, SL& mm.fr4.mw! iifl-f®fn««ciSiPTw 
^ ® PR J-E a 69 J® i ie «in t 4 1 .6 ® PS a »J 1 IE ;-S fg ^ w -a- S 

fi: 


u ,-*«± M-Ft-fr# ft. 7/£, ® 

03 OI.S 

ft, p* 1 *- 

HjK. f #F&3fc—iJi^MW®, AstSitt. 

SQli-Tfft'fSrEjS^^W, JjJ'J OLSiipf* (GfflTJmfnffifc X ««£ 

T) WSriSTIESfr^ - 

#*sit-4.*t. wnt. #r«tsm»#ifliWMHM, 

&, L6: 

&.«>**, 3*in&ffl/M**»*, n in wmm®.m if.s.#. m 
'&c *inc«^j8ist x 2J5 F^^«tt®^®^-JafeiEjSi4#^o miMt 

s^-jEjsefis, a#w * wF$#5i5*aiflif 
»1TJi£*mS£ K 4, 5v 7.8.9S 10. « 7^ 8 fn 10 ftSfcffiX 
m, os lot) tt-hfe, igg 4 -t 

<* n t) +>tifeo ffis 5jaiftatt3t--* (m 12 1) + w»fe„ Me, j|g 

(IS 13$) ttfife. 

*a&^i:iftS£S, (luS) ahitife. 

ife^&^aLhtelSB, $4», ftfllMflfi-— 

&, *P (1) w#(B|JBWttSi:; (2) 4HJr£»»i« } (3) iidi ms'£«*&; 

fftf£i+ft n 

js-tfwtfstoiwc m xt^mms. clkm mm^m 


■ ItM&iff* xm 





4liSW—ei(5|«, Jlttfh 

iiiiJi###*iii*H^5**» 0 ff#, 
m*, i 't-cLRM-fgjgwM, mm, 

0r*rW/5|I6o m ff£ft, f *=f©* 

-nK&MT'tmfrMmfc. 86^-SftWBW**«ff= fBi^JEi^H^^i-^^E 
i+fi£2WliL*WK 

[Ml 

[l J G. Barrie Wetherill, Regression Analysis with Applications , Chapman and 
Hall, New York, 1986, pp.14-15. 

i.2 ] Jan Kmertta, Elements of Econometrics, 2d ed. , Macmillan, New York, 
1986, p.338. (JSCX^MSfcJo) 

[3] stftj# x^« ffia.isi&'hififlss:, Riffl^sy 

rn XKft^u-JCiKBt (im—j£U>tfEq> «£»«£„ fiJ4nf<JLSttH-«wTII#1i!R. 

*swtMf]*-attw, fip«##**M*R**, ffiitfijRttTjtitttr. ®.mmx 

•tjtt JBOLSffitf&BMiWig. X*f#—SttBo £31 17# + , SJn# 

[4-] iifc®i£{zs»ffet- .• U; ) = «. ffisas,«Mtt 

*m. »*e(«,) = «-,•. wst«-f wtt#*!. 

Ih-gCttfft, aw, 1SS3*«itft4#di**ttl». fiEW«e*»iriS. m Peter 
Schmidt, Econometrics, Marcel Dekker, New York, 1976, pp.36“39<, 

[5] Henri Theil, Introduction to Econometrics, Prentice-Hall, Englewood Cliffs, 

n.j., 1978 , p-240. wm, x 

-6] flSlffila !£ , XSfc't’#13:^1# 14 life it (robust estimation) S'bf^MTi'tjfelSi 

f7] j£Jf-IE Sjfe d? «iSo ^ J<L A.K.Bera! and C. M.Jarque, “Efficient Tests for 
Normality, Homoscedasticity and Serial Independence of Regression Residuals: Monte 
Carlo Evidence,” Economic letters, vol. 7, 1981, pp. 313 - 318c 


M2M #c tit & $> ft-m xE 
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EH !0 71:^0 








■m “ £ t—S 4'ftftS.Jf! XM 

Of «.-a *## 

***£*££i*tttt, W4I,&±S» 4^«l’e|, 

•® it X'X ( Ep & & *g P$ ) , £- st aj ft -f g$ * Ok EL * it t] tl ft Mj i'5: it 
(«p.* +$!#*)» tf-**P«iiiti+*fc:8t* 

it ft $ % ?! ~Jr& , it iff iS. it te? 1H (stepwise regression) i£ # ® !)3 (ridge 
regression) , »T ft £ jg; * « |± ft J& * | £ «| ft #. ft ft , 

*t ?:'] # ft ft ft #•« ft ft £ ft ft * c :i: 


10 i£. feSS ft Kit 0 0 tu £ l"! * 

-FM&fttJMFf: 

3. 'e£*l£--- 4 M|-££llSJS*? 

4. ^i/gsrs? 

5 . * n8#^4»»ttwiaia, flg*iRW#.?nfcfflj!6? 


• it * ft X # » Hi 




. && 7 m s ed-^w, 

^flKt3js:^ti£vtit CLRM Wffitjg 7 #affx?E 8, BM 7 ’*?*¥**&«!& 

®^Tpni!Ja7us<)t'fi, fgsj; 8, 'etnr> 

3M?fe (tnicronumcrositv) 12 -f'lj® , t!lH/iM'>#4-IF fit Wf“J^c 



( multieollitieari ty) — T-U * & ffi-ftSI A.,: 1 ' ^ W- 9t W '& 

—MBlja«|Js4‘W-&jiR±W(lPF#3Ea^|HI#ffi^-» “&£” 5£Hi=Aft<j£g 

x,, x 2> ••■, x„ (K4>, 

*. fi-9fi«x, = i) ffy k £*@]bi*ift f It #.-fi 


A,X, + A 2 X 2 + -- +A*X* = 0 (10.1.1) 

&+A,. A,, -A**#-*, 

&m, m&m&mxmft-m, rS'Di® cio.i.n et* 


A,X l + A 2 X 2 + ••• +- A t X t + Vj — 0 (10.1.2) 

& + V, 

*rK^ (perfect) (less than perfect) fUBl 

gA 2 ^0 3 Ti, (10.1.1) «]'«: 

*2,= -^X I( -~5x 3i -^X 4i (10.1.3) 

&9t, « x 2 ‘i*e cio.1.3) 

ifrSi-jtt lo 

^faife, in* A 2 ^0, JjiJA'g (10.5.2) bT^^J: 


V - _ ill V - V _ ... V 1 
A 2i - i A i; J A .?i -T-A. ii --r v i 


(10.I.4) 


"2 A 2 A 2 A 2 




T, #484nTWAAftfis 


* 10 * .&$#**&•& jti.Jt *b X ? 


► 3/9 





«(8M, X 3i = 5X 2i o Hilt X 2 5 x 3 

jii. $ftx; ***£«,». w was* isusst 2, o, 7, 9. mmxi tmp 

^05o M£x 2 -igx 3 * j»M. '£f];<:fflff)« 

Sft£0.995 9, 

1 a ± «*»««* a#ft, °raiiEffeis (fim®3.9) 

•BWtt&c, Y, X 2 »X,5i-9Jft* Y (H3EM) »J,SX, 

(#*M) «*#. &£mWM5rffl x 2 na X 3 HM Hitt £*&&*« 
* D fts io.ia «t» x 2 h ja® 10 . 1 b mm 10 .ie 

W±lS*ft»tSo - (BPKKiSWjB*). 

Mttttsixt&jttffio x 2 ^ Xjss^a-a- («# x 2 

x 3 ^, i#sa«). «att«j65Sifew 0 





ffilO.l 

320 ^ ' ; 'jf* kft fi* 









ttn-. a0jti6?T'fc'iniPiw*sttt^*c wu, #iiwF[oi0ia; 

Y, = Po « ftX i + ftX?+ftX?+- « ; 00-1.5) 

X'! 1 , ttfcKft. y- 4 f,S», ifij X = >*HU x? (/* rti ft<j ¥ *-) ft 

x? (j^dswi^r) x, paitt, 

PttJfeft, $ (10.1.5) &f¥ffl*a[, «, 

a#a»«Ms^*»w*iH x,, x 5 fPx?sK«ffi-^Wo 

snanw#*w«, 00.1.5) (sp»s 

*tt4g*»ttraiB«3iiKjRj£it x zwjt&mmm&vM? 

±a»: *sn (10.1.15 w#, vgx&a&ii 

is finsgBAtttteftg- 

±ta, * (10.1.2) a?#, ap&, sMunBsssrsrwsi^, 

« (*a#T£*&*#&%), ISS, Stt7ffil2ifB»AdHiaMnAlnia 
IS it* I^JhWAtiWJitfttlliiF.a^o 

■U5 (Montgomery) ftl@,l£ (Peck) « 

«!*, £®*«tt*I11fi*l«TH*#S. ,T] 

1. «f*#0ffflW^rft. $J*P, »i#IB¥&tt*i&[iD!B;SWJRfcia- 

. 

2. «ai*Mf«l#WAtt:asi)S&m.. ^J*Q, (X 2 > 

ftHijttsm ix 3 ) isiiaBt, .&(***&*«-»**»»*. sp— 
tttNjcAttaWJKJStfcifeARffiWsRfillttAWttS,* 

3. ^SSa&p ifcXS X 

mm «/jNDtI 

4. (overdetermined) „ £ SE®^ M ft! N !)3 

09ft. aEE*$W5fc+, KTffiKWil?3BHSA, 

ttffefflrt t >&* Aitkin &Ma,&„ 

®*«ith»NkAs fif®APPtmi0'f, (auayciKA, ifSftAnpIfiglp 


10.2 


te»«Sie»AWo S-V«^^ffij±H$*ls3p3^SJuUU^sj, jpjfflffij* 

sffifii&jE&H- 

.# id # 35 # #tt#7’is’je’^’#W *«’i’#'?’’ 









322 


3 if> 


y, - $ 2 .r 2i + &.r 3 ; +• &, 

- _ ( ^3'P : 2 ,)(^J * D ~ (^]> l r y3,)(^ -y2rf j;) 

1 2 2/)<I/' r «) " (2 a '2.^3i> 2 

- _ (y ,y^g )( 'y]*b) - ('y'y,x2>)('y',- r 2iXi,') 

A " (E4)(E^)-(S^,) 2 

tefcx 3l = AX„. SSJ&m# (tt4P2, 4, 1.8, mUfcftA 


(10.2.1) 


(7.4.7) 


(7.4.8) 


(7.4.7) uf# : 


ft = 


(S>i' r 2i)(-' 2 2 x 2f) - 




( 10 . 2 . 2 ) 


do.2.2) un #&*£«? 0& t^ix: 
3 x 2 $»«-*<& y HTtmwHEft*. 
fflin* x, x 3 rat 

x 2 «&*. Xjifeft-i'ftSkH? a *$. 

«#*+« x 2 *n x 3 nk&fpirm^m, x 2 fux 3 * 

^-tstgtws, m x 3i = xx Zi iXA (10.2.1) # 5 IJWTA# 

Ufc& (7.1.10)]; 

X = ft*2; + ft(Ax 2i ) + 

= (|9 2 + A/?,)x 2i + «, 

= e.r 2l - + a, 


K+: 

4 = (ft + 4ft) 

*1 (10.2.3) OLS^W#: 


6 - (j3 2 + A/? 3 ) = 


E*L 


(10.2.3) 

(10.2.4) 

(10.2.5) 


.Vi? 


0ft, fi«artnii#.-ii!s1SitdJ*, #i£ftfi--Jft'ttitftfnfts «^± 4 

a =02+ Aft, (10.2.6) 

ja-- a 7/ie*r m- t-**1» jftN&^WtfWAdE, 


#8 8 F#f •?* if-W • i ,> * a ST ,* <& 




10.3 


us 


00 . 2 . 6 ) 

2c, a#at»pj: 

0.8 = ft + 2ft (10.2.7) 

ft =0.8 - 2ft (10.2.8) 

ft SOCt, tt&Sl ft M—t» ft as-'!' ft IB{&Xf3BI ft 
W33-ti». #&*f ft «Ht—®. 

HIJ&, SmXftfti’iJ'NMIsl 

Mc ^£a{1, i&Ym-k (ft + Aft) »f£.ffiil-fSS a c t9 ' 

JIUMU. , ft « ft 

as**#* (M^m 10.21)0 

am “«&” im “T'^±” 

^ lifts] «$&**<> £ (10.2.1) rr*s 

wsi»s»95'iiia«, mi bu'^s 

j 3) • = Ax 2i • + (10.3.1) 

Jt4> A^o#il w, = o WHr«l%ai®= (fcfl**?) 

SI 10. ib ME l0.1efHlEffeME#^S^5HM^«W 

IslK^fC ft fO ft it(10.3.1) 

it A (7.4.7) ft: 

a _ + 'jjjv]) ~ ( A '2_ J yfc 1; + ]ft, y,v, )(A^4) 

S^a 2 Sxl + So-(AE^) 2 

(10.3.2) 

JS + lUfllT^a^^Jxj.Wj = o. M ft &nT*U33ISte«*j*S:. 

M&, xm? 00.2.2), (10.3.2) 'forfeit.-, 

Pj (10.3.1) :??7 kJI«£ 

an?»fnx#|aljt| (10.2.2) 


► J2J 


# io JT *m#MLtki & x.*S:Z&& -ft *f v 





10.4 


mm-. 






aE 


Mffi-T, Mnua^ifcw oi-sttii-K 

Mz BLUE (l&BUE, £flfllj!P±.IE&M)g)o M& *T W bHHJ . 

®,k& # n ww. iiu&Uf watt, 1$ a , olsa,- itst«®# blue tt 

JSo' ,05 i|5^, SB C- M FI (Christopher 

Achen) JSffift (I-eamcr) WiS].: 

ft § SLtti 8F,fil 

**«r, -ftttft 

fti+13H5#l&3l, # J. «»#*«(» 4* -it-. 

ft it — :§) ft , #*«*«?* ft-fHttto «W, 

$*»** g MifeAft « fti?P 
#« <**±, AJfifeftiftM, ±£'> ft* SI** U^st 

■tft §'££;*£, *MJL*R|-fB]* s ) Bljffc, 

#&?” i£ y M3S*# -f £ ft a *1 (£-&&£ &?" .t„i+# 

*£»* ft„ : " 3 


JfcSBifclgOt&jjirifcift, ?i@B WSrSfcSfcS!! 
« 3p=f^«*nug 0 a-Ht, ff. 

ffiMI&Mf, Ml# l£ififa£££i:&$ 
•tt, 

S^*. srigWJI, ajSWW!ftXf1?qjfflSlS- 
(ffiEbf6A«:Sifi<j*ScigS&JB, »Sn^jgtfl?i|fc*M GNPjftlg) MtA 
s/,9 w*g#, xt&*ffcjgft &'Piy. s f L xm%j), shr# 

CLR [g*attp|jn] W®6F, KiMteitWRIH” 1121 . 

®“» OLSflrit*^ja*« 

Wo MIRttJfe — (muitisample) ttX&tt#tti£J£. IM 

n, x*i*@jefiisflraTs®«iR#$. 

#OLSffiit*, 3P&, BI*#^'MS:fl«U*Jq, teiffift#AtKWi^d#ft 

OLSttitS^-g/jNA^o MSifc, 

, -t-OLSttittW^^-AUS/hW (ffiat + ttti- 

324 ► 
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10.5 


Mtifi- x kVswkkkV, 

«iftflj««i-^3!i!.iera.a»i!30i*iRBt, Rinflim, m 

X M*f Y S ti& jfc-gsfl. IR^ nJMft&W-'hWmM PRF W 

jr-tin# y a*. ^wastes-w-Rff], 

x*tt#asj. “t#r 

0 x&MWWfldc 

ftAWTc 

*n»&A*h. ^ja^fnnjws* 

*: 

$ S# - ft + ft ftx,- + ft # li + «,- 

^'RrmmsKa^wfli^: arai'M^rsi 

£5S ffl* : tSMttAfn-flMSftTtfftftttiRAo H 

Jit, S«R3iifc±i|4A«W*»ji«f#ffi«Smtr*W'&aftjS!SEffi, 

mmm, aw*« 3tai«'haij^itfl, 

^M*ftAfl£w&wa^iiiiiistAA«AinaftT*«^wff*® l a (pi m ®je 
8) = &ffi6tiNRnnilFft't* (J#jain;fc#*W2m) 4^1 aim a a,4, fflftin 
& H-f ISJ # ?|J % ft ft if # 13® « £ s% „ 

j&SSli? , OLS-fiifUlW BLUE tfcfiS, 

* + ^{iiSlfl-4|||Ro &8lt&>'15£i*ifcto«®. 



1. s^oLsftit*s blue, <B.n±®iTmmvyjTg:, mpum*® 

51 Wifi it, 

2. t&Tjs&i. \>Am&% M *dg#uB8 r <ap* 

3. •fttfeft®* 1, t fct^ftftgE-H-.t*®*,, 

4. Sffi-«£>NR»lKi < tt*ftgEit#A±^S4f. AIKHa^-flcfE i? 2 

5 . oLsttii-*aK#«*»r*ks»*/h$4fc*#sar«w t , 
±aj5*nJ3S#SPT 0 


* 10 * * * # jtfc tf , !<?/ ^ jfi # * £- <£ 4 # 7 


► 525 
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< 10 . 2 .u bug® fan fato-}rmin\trtrM& 


var( /3 2 ) 
var((3j) 




2jC 3,(1 - r 23 ) 


cov<£ 2 ,/? 3 ) 


_ ~ r 2 3 g 2 _ 

(l-ri,)VE*I.S^ 


(7.4.12) 

(7.4.15) 


(7.4.17) 


g + r 22 Hk X 2 ±f 

M. (7.4.12) « (7.4.15) SSL, IBS# r,,®^ 1, EPM# fill, 

= £3&19ttK r 23 = i ftf, *3®**$?*o P#, 

4 (7.4.17) l£, Rggr r 23 S8# 1 if*. 

[fcfc: cov (/5 2 » ^ 3 ) =cov (&, 0 2 ) = ] 

*51 77 #: '(d)f It fit ^ 3Lffi ife 7j 3t 18£BK S3rp (variance-inflating factor. 

VLF) J&#S£X*: 


vifsw, fsw-aw^rSEiiT^fi^attWiftawwiBEfijSEo i?8#rt 3 &T- 

1 , viFii^*^*, EVffi##gttil£HJgfti, # 

feWBA® 19363?*.: aSMS, jw X 2 ig Xj36*Sfttt, 

VIF^f^ lo 

*»JflJ&-SjSU »J# (7.4.12) * (7.4.15) M&% \ 


351 


var(£ 2 ) = 
var(/? 3 ) = 


s 


*2 


VIF 



VIF 


(10.5.2) 

(10.5.3) 


M.M&'W 0 2 %i VIFJ$;iEtfc3£& 0 . 

XTxt■#&*»&Mm a r 23 JfltoitfiftaMi*®Wj6ff«Sn, ® io.ixt3& 
JfeW rjjfiMCaj^rHWft^ao Sllflflrw, r 23 & 0 fffiD, WOLSflfitaWtr 

3 r 2J =0.50 Bt, var (/3 2 ) 1.33 fg^ r 2J 
****«;*£. muJT r 2 3 = 0.95 B\f, fe»jfi lOfifTSW^SIftWW®, 
fSS, 3 r 23 A 0.95 it S1J 0.995 Bt, 
lOO^fo *mWjft@JRW*AfiifeJie. : 3 i J9rttfl-»ttj!rjSo W 10.2 


&.&****& ' it * a >*• *.« «fs 




r > 

(1) 

VIF 

(2) 

var (p 2 ) 

or 

var(/$ 2 )( r 2 3 ^0) 
var(/? 2 )(r 2 3 ~0) 

(4) 

COv( $2 f $2 ) 

(5) 

o.uo 

LOO 

is * J 

f-l I-J 

II 

> 

- 

0 

0.50 

1.33 

1 .33 X A 

1.33 

0.67 x B 

0.70 

1.96 

1.96x A 

1.96 

1 .37 x B 

0.80 

2.78 

2.78X A 

2.78 

2.22 x u 

0.90 

5.26 

5.26X A 

5.26 

4.73 x B 

0.95 

10.26 

10.26 x a 

10.26 

9.74 x B 

0-97 

16.92 

16.92 x A 

16.92 

16.41 x B 

0.09 

50.25 

50.25 x a 

50.25 

49.75 x B 

0.995 

100.00 

100.00X A 

100.00 

99.50 xu 

0.999 

500.00 

500.00 x A 

500.00 

499.50 x B 





k *&##).*«£!*. 

k t£&WTmon W (7.5.6) 


w{ ^'6 { r-F 


(7.5.6) 


JC + ft = lnIjR; 7 CX, W (ftih ill BIB* ft 

<A-2> • / Ms||B7Gi£fTlBljBft < J R 2 [?± : #A$ttlBl0 
(*-l) 'WJ37C.1 

- ^]( x , - *,-> 2 

ffifl]jSWWffi(7.5.6) 23 j& 


'"(ft) - xT- 2 vif ; 

2-J X j 


(10.5.4) 


®^Mji^^j*5Cr-ffa,var(/3 ; )i-j * 2 a VIFriUEtt, Hri V| .*:? (t.Rlt, 
Rjlfc, varCftJfKj^C/jNm^^ ( l > cj 2 , (2) V1F fll (3) £ x) Q 3& 

*3—t it 
«*«» 

A14E-^«AK*^:iKr, ft* (tol) c BP 


TOL >=vr^ =<'~ K ;> 


(10.5.5) 


3i?j = l (B|l5E±*^ft) B*, TOL, — (J, |Kj=0 at, 

TO!., - lc l±l3F VIF ft TOL^RI^aF-a^S, Bfflil «TKJUft'Eff] .Sftttfl!,, 


SEfflMIsl* fa] 


iinj * ^ io .2 

#tB, Mini, '1 r 23 = 0.95 0-1, ft WSfaElH]® tt r 23 -0 0* fft >:/K)726 «Sc 

*10.2 iSifl&feStt** ft $ 95%»-fa(x|tel “ft±1.96se{ft)”&5^5fl 


r 23 ffi 

ft W 95% Sfs EI'pJ 

0.(10 

ft ± l. % / 

\ ,£2i 

0.50 

ft±l.y6 /(l.33)./=f- 2 - 

V 2j.t 2 , 


->2« W • . 






















0.99 


I 2 

02 + 1 -96 yaooj^.' ^jr 

i-2— 

0.999 f3j ± 1.9fi /C500T. / T^~T 

V 


E5a,Hj!fc(TmjE;S^.J)klf5%Wffl l-% ili&M TW 05% 

fitffWT* 

•*?•& r 2J M^XilS/.tfj^«.^iRlS* 10.1, 


IS tffc, * iti £ £ H ts $ 4 1 , if £ nj- fitij « X fid- 4S fc ik 

i^XT'ISI 8pm n 


t ttm 

m h = 0( thrift)-I',Sfllttffl / **&/«(&). # 

i iFIMf lesitiWiB#/«*tt. {.WJBMSij, ft&$«^ 
tMfij&t*. ^sftiiiamc Hitt, ftiiww 


K J 


[S3 


r fcb^d 


■#ti k 

Y i ^ Pi + + ftX,, + --- + 0*X W + Uj 

MsmwmAiifid, *ar**a#.fs®+, 

***. ft * ®mm±, «irii&&t 

R 2 iP&& (fctM) 0.9 G*±, MISFM, ^AfSSRMS^ ft = 

A-- = A = 0»fi«t o »*. ii3fc£SJE*aiti:»-+f3^- 

Ci>r-HllSW-''bil*m FISl)! 

&#{#§-!& Hi ft fb^®, ■#-tfi,#F&&ii], JiSW 

KiHN®ftftttitS^|B|6<jtfr-A^o fti'&sb (7.4.17) 
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/o <: myjjt tB* && 4. #:• 






mm, ft 

if-ffi&KW#.®»f»IB*t'«i»«i-Jfe^/h(Ki*ti:, ir-#*S«W u 

% f#»«»-.*, MX 10-3, afl$3JinTM£ 

7C 0 Ijd : 

Y ; = 1.193 9 + 0.446 3X 2 , +0.003 0X, f 

(0.773 7) (0.184 8) (0.085 1) 


t= <1 - 543 1) 

R 2 -0.810 1 

cc,v(j3 2 , ft : ) = 0. 

(2.415 1) (0.035 8) 

r 2 3 = 0.552 3 

008 6 8 df = 2 

(10.5.6) 

. • / • .••.; •. • r V' ’V" 5 :1^-?f-?£ : ■: ■-rf= :i*K3!S•• 

\ !f&s; . o ; Vv >. 1 ■ V; id^A, '-?>• a 

I*'*.j ’ •':4: :&J; -iflk;'; 

X 10.3 

V, x 2 Wx 3 WA)tj»g 


Y 

Xi 

*3 

1 

2 

4 

2 

0 

2 

3 

4 

12 

4 

6 

0 

5 

8 

16 


MS um (10.5.4) 'tsmm, aW- > Mfii!U*S!tM1jHKr i%gJ5 5%a 

s*M 2 &%.m t io%Mitt7jc 3 F-±*a^M» 
io.4, 'zmik 10.3 &<f;s3'j&£T: x 3 y Hfi?n^4^-{r?. 
miEmmxoA ffjm&smmm-. 

Y, = 1.210 8 + 0.401 4.X 2i - + 0.027 0X 3 , 

(0.748 0) (0.272 1) (0.125 2) 

*= 0-618 7) (1.475 2) (0.215 8 ) (10.5.7) 

l ? 2 - 0.814 3 r 2 3 = 0.828 5 
cov(/3 2 ,/J 3 ) = -0.028 2 df —2 
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o’jTV< ^5§:g5jxgx| SxSgp|.%g;t«!s§bijio • sOifUj! 

j K§ fj & ’ ' ‘ 'iV x > ? S ) SvjSiSjCfiS.; ."■ : *i 



* 10.4 

y, x 2 W x,ttA**S 



V 

x 2 


X., 

1 

2 


4 

2 

0 


2 

3 

4 


0 

4 

6 


12 

5 

8 


16 





: : S»:.- # : * : > 5 5#>v HijSOsife 13& 





W.9£& 10 % 

7, 2: •* i£ f£ gj (10.5.4) t fft cov(ft, ft) = 
-0.008 68, SnftE (10.5.5) ‘Htfi-0.028 2, l@i(! 7 3 fgf VX ±., 

IPnTiBS 1-li *7 -ft: (10.5.4) +, r 2J =0.552 3, ffift 

(10.5.5) *f», 0.828 5, |h|J®. ft W ft MIS *„ SiEJift 

ata-waurftiiEc 

«, fiisjwafflai«iffitfa®]R#w*®aM±ai^ B «i me0 

(10.5.4) fti do.5.5) am-^nnuTt 1 . 

^ 0.449 3, Kn^r.-t-Flfl*. ifcfu^? 0.428 4, H*—Su *fitJMit. ■£ 

#@|M 0.155 0 fll 0.182 3a r!4! M, Hff 
M . x, 0.003 ®s>j 0 . 027 ,, 




sif?stiftwa/j' 

Aaea^sf, 
a®> »*Et, 


10.6 —t-i&flJfttlJiJ 1 ?: ftlStB^iKrAfPMew^S 


ih?6flj44*#jft$& 3f4'WSS-i|iA 
-Mo ft:* 10.5-I-. *ffJK*i|T* 3 . 2 fWttS, #& ti BinittT*## 

* JO =f HJ ■H utjajii'frm- £ #f ? " ^33/ 

















wj*«*io.s 

«fii»aiSnTisi!M 8 

Y, =24.774 7 + 0.941 5X 2; -0.042 4X,, 


(6.752 5) 

t = (3.669 0) 

l? 2 =0.963 5 K 2 = 

(0.822 9) (0.080 7) 

(1.144 2) (-0.526 1) 

0.9531 df = 7 

do.6. i: 



■i J;v- ? i :i : 

*10.5 

y, isx x t imwa x 3 ffifissusig 

y, 

X 2 , 3ft7C 

Xj, &7Q 

70 

80 

81(1 

65 

100 

1 009 

90 

120 

1 273 

95 

140 

1 425 

110 

160 

1 633 

115 

180 

l 876 

120 

200 

2 052 

140 

220 

2 201 

155 

240 

2 435 

150 

260 

2 686 









+-.V 


:o!=; 


PUB ( 10 . 6 . 1 ) * 18IftA»96%o 

2IBI#jEtt**o ft ft ft 'f'SUMHSfiiftif- 
Rm4«»ffl«ft=ft=o, so* io.6gf*, Ra«tBnjJiiE*ftiifc*«a *»# 
MfSST, ftffmSI: 


4 282.777 0 
46.349 4 


= 92.401 


9 


J*»&+ FgjiftKIftt. 


( 10 . 6 . 2 ) 


* 10.6 

38*—iftA-tt*- 

ANOVA * 


4E#5f52g 

SS 

df 

MSS 

3fc0l“l!El 

8 565.554 1 

2 

4 282.777 0 


324,445 9 

7 

46.349 4 


mmmmmmmmmmmmammmm mmmmm mrn 
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(HLfBl0.3)o (10.6.1), 

& *n & wtsiJW95%aMEi^c 

Kisiitw, ^smm, rant, i^wisHfe, amw 

A = ft = 0»t,-|ii : fas?ll5±*-^#llffl®»«-&af3 (K) «t, 

j§, «Jc^ffi^Sitfcffiuao" 6l soisHuBeti.+,(H!, £«}««*#** tm. st'h 



H0 1O.S ft afttt*MK£BH5 ft ftft »**■«* (*tE|») 

x 2 mx 3 W(»-#**# ttiagj »$*»«* 
w^*^pgi|3ifeAs£wt^mmw^sii6<j^i^ 0 #.*.t, in 
X 3 *t Xj W0fa@#PJ : 

X 3 , = 7.545 4 + 10.190 9X 2 , 

(29.475 8) (0.164 3) (10.6.3) 

t= <0.256 0) (62.040 5) i? 2 = 0.997 9 

x,m 

SE?£ifc3$M yft^tXjWlana, 

Y, =24.454 5 + 0.509 lX 2i 

(6.413 8) (0.035 7) (10.6.4) 

t= (3.8128) (14.243 2) i? 2 = 0.962 1 


* to * * * M *k it.- ® ja- Tt; *8X & & * & ? 
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& ( 10 . 6 . 1 ) *f», An 

$ '** Y jit X 2 Wt Y *t X, « 0 P , fjl'msi; 

Y ,. = 24.411 + 0.049 8 X 3 , 

(6.874) (0.003 7) (10.6.5) 

* = (3.551) (13.29) i ? 2 - 0.956 7 

rmYu ao.e.n 

Fin (10.6.4) ifn uo.6.5) £ttS9££Jt?gttM« 

«T. W4E*##£ttS x jgfl*»SEiti:aVo 

jswKutStM**. 

Sj&fr: 10.8 


§ 10.7 



•?59 

& a liett .& s it w.«. ft- s w & w * 

1 . 8 «o *r * ft E # 
* 41" # ^ * i H , 75 & -f t ft * 3 ft «It c 

2 . &tut#ift $ t ftft $u$t. 

% a t * - ft # * TS « «. ft ft «E „ 

Bit, 3U1*# "£**&'!£ , »T 

« «& t * ft - # a + s % « s it c f 17 

111 T £ ® tt * a -h &■- «■ # * St &. £ * * ■T A £ <& £ ft -?. q 1 0r 

fws-r^ss'fci^ft'aKaawi®-^ 
feo Kff]W^rwa-®a**jnis iESC«Mfe» f #a;amiii&, 

1 .R 2 (tssflqa#^ t tb$/j' 0 sniGjtinsetYMsyw, 
fft “*£*” mt, Sn^ R 2 {tig, thrift, ail 0.8, 

®ff]Wffi»—ttA-war-wets 

fi*sa#^«rfi'finus.ww. W'b'xJTsa aw 

ceffi^fn) y Do^si5SJ(ir»jtow^>^" lls: J 

2- ®!Q7c±.rBlWffi®WWWtg&„ H —-t-BXW&iU$n 
#a«^0!0ji£W3p|».ffl^*«Cl£S, &Jjt$L. aao.8, H«£fi&tS1!kMPi] 

H4 b».. 




IfSMMo RPtt*0hft 

(tfc^k, k¥0.5), 

. 

Y,= /3, + ftX 2l + /?,Xj I . + /? 4 X 4l + « j 

*eo 


36/ 


X 4| - - A 2 X 2 , + A 3 X 3l 

S't’A 2 fiiA,^f!!(, M£*. X 4 m x 2 ft X 3 M —>N£HW 

AUtft&m x 4 m x 2 ft x 3 rJ . 23 = i 0 

0*tR 7 (7.9.6), mmu^ : 


K 4.23 



r 4 ) 2 r 42 r 4 3 r 23 

1 - r 2 3 


r 1 2 


= 1 . TM: 


(10.7.1) 


^^S.45, J&r 42 = 0.5, r 43 = 0.5& r 23 = - 0.5 Wffi, fStm 

m)i (10.7.2) o 

Hitt, 

8l£S£$ttft—'NettXf&ftffijtt, 3*S, ira*R^risH')W#$*, 

(Farrar) *Uf&3r(fi (Glauber) , ft® y 

XtX 2 , X 3 « X 4 W0fit, Mr 2 2 . 34 , rU. 2i ft r 2 ti . 23 U 

«I^-fi/R$Mx 2 , x 3 ft x 4 

tt&tt—^W2/ft0Jf|g R 2 £ 

S&^ttWfciiiSIo «**£«*, C.R. (C. Robert Wichers) B 

„ « to %\d fo && 5 fij 
T.K. &3, (T. Krishna Kumar ) 121 , J. 9|J&Jg (John O’Hagan) SB. %%JUH 
(Brendan McCabe) l 22 l M/“ t WJttifo 
4 . «% 0 !Q O 

—X $SS)t^X 

*• #*2“®. tt«f-X, ##tfl*U&MR 2 , £2 


m 10 * #***«. \a\r37t*!*:*&^* ? 
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362 


XjR',; & # M 0 !0 BH ft J8) 0 !0 (auxiliary regression) lilMBJj YXtSiXftl 
±®!I3 (main regression) o $ Jn , Rf, (8.5.11) 3 3 it & W F 5 R 2 Z |h] M 
a k -2 #1 n - k + 1 &<J F 3?^ (10.7.3) 

n ft*#***, k as 

*i,. ,,*,-,.***-V, W»5fcX$*«|ll!0 + W*l£jR» o i»i 


F -_JWfLiL_ 

’ 0 )/(«-*+!) 


(10.7.3) 


®*inm f, 

SMxjs^x^^tt; ftp^-e^eaiiis^ f. «&x, «k^x* 

(X) &&&&§!!*, film* F,-gSfetf-±M*M, 

m x, w*B(5jaoif$iiisio # io.8 tr^^fn^ssfijjifcruiM,, 

a* 


.fr**®#***®*^®**, « & ® ija 2 * $ f-xtratt 

£1 « 4 ft##* *«.&*£«*; 00 %*. 

# #J # -f 7 [b] ft £ 5. * £ ft 

Affl«ft c [241 


Bfc7*t0fWttfl& R 2 {attJ&5St&ift*h IS «I * % £ M £ ft g B & M 

(Klien’s rule of thumb): (X ^ 3fc 8 — -f- 4t i«J 0 !l3 M R 2 S Y 5tt£SP0 

Btc 6 <j 0 B*W&R 2 *■*. 

5. (eigenvalues) -^fSSJgSJt (condition index) 0 $B )£ (fc it— 

T»t^ 7A.5 SAStfitiJ, Vfifttm SASffl*ffi 

(KfUi^ieXtfjSSr (S S. condition—ill-conditioned 0 -i^^fft), £- 

5N*tt3iMtb**£n 

(condition number) k , 

, _ ***gfl[ 


r.= / ***&« 


= /* 


ftffltf&tfftg&iiW : $p* * £ 100ft 1 ooo 2IIJ, HtWW't'SSflE 
$p* * *7 l ooo, $q 

*CI <=/*) &tE 10^30^.(61, jfffjtPHiCIft 
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30 2 .t. mn&rw&m 

♦ -tffi&WJ#]-?-*#], £ =3.0/0.000 024 22 123 864, ffi Cl = 

■J 123 864 = Pj 352; t*l life k #1 Cl SP*9!£S#ttttJ&rS: Wo &nT 

-6 « Cl; #JSL*T£pM*» (ft.: 
fleps*s*&8W5i» *, ®*e*^*ci w^^ 0 > *«itui, w-t-ffcw 

tto 

*ttrg^Pi = affJJWik*, Cl •&•&:& — #*2SdSfeWI], tfei^PUg-^f w 

a8-£-7**rff. nTKI^##^]^,, 1261 

6.*JfrA5:&MKB?', TOL « VIF, R] & X, tf 

(*-2) ^MafiTcM («ra) ibijb + i»j? 2 , MviF,sio.5^im3i 

iSW^EJJfcH^o it# l? 2 % 1 %tX, &MBS* X, ^Kfll0!07E»* 

gctt*8ta, VIFlfeftill, 

mit, viF^fca*. 3E 

» x ; @ -*«" ©ft* vif if^jg baj»*» 

&»? usa-^sMiiw, m-mm vifm io (a R'la 

0.90am££&Wfim>, PWift««*SK*#ft«o £27: 

STTOL^ VIF^IBIWW-WK*. lfetefflTOL # *«iiS*rt 

aft* TOL^ttttffiT o, «$*^^fii0!aTC^ffl^attMejsa»*o 

S63 »—^h, tol, i, jay x^ ^KM0!B5c;ifei »##££«!£#§ a 

ffiviF(^#i^^) ijKM^attttasyatffo *n (10.5.4) mm, 

var (0j) (SMT3^ST : <x 2 , 2 X 2 , fn VIFjo - + «» VIFrT»-1HS» 

9 2 t-tIWE^M» ~^^WV 1 F, SE*Jt#»KM 2r 

Hiit, vif Jf 

IfHiiiW'hJi @5 tax* m a W e 

#ft, — (fishing expedition ) 0 «#l;SftfcHI 

-tt^rftftlE-ItjeiHigiJB+MKIS. Kitts, 

ft, tfcSSl&, «*•»: n /J'Tw'flt, 

ttttlHft^ttAH*. *»ffl«Ui&Sfc«*A, -fc =F »«*«•* ft-Mia* 


V 10 11 #*-#«££; mpxtax 4r .£- /.#.’ 
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10.8 




(I) (2) 


tE % fl5 tn 

*!>“«* (Blanchard) ft “X*lWy&” «K*#iESll r r “-s 

iS¥4£ftftfliftft-**3ii*/js^*t8!Btt, ft in 3ft 1 3& s>] ft # 

- -t H «*t* # * £ ft ft ft W fto ft in t ftp $> A ®r zt OLS * 46 H ft ; 

S A # & T Hr ft ifi # 4 # -6 j 3£ tt ft # j£ £ sS A & t ft jft „ ft It. Ill % ih 
ft If]. W*&OLs£*ft 

mm, ifififri^ifffsxifeaftigffl^s^wwimKo 

Hff, j Mh up®® 

in * flgs»?&jfefirit•- 1 &w e * m ., fli*T iu ffl*t%• gciSi ft- t+ tin ft - i' 

S64 (RP Rift if-tt fifth Snftfflft (10.2.3) AL, BP lift fHJ *116 

#9jteit * »«m, «„ aja«irjw»jeft 

Writes JR 

fcT£ftteRJSW/“fi«a^ 

1 . && {priori} 1s& Q 

Yi=Pi + $ 2 X 21 + ftX 3 ,+ u, 
ft I 1 r=*#. x 2 -ftA, SnlKWJJL, 

»Aft? ft = 0.10ft; Mi£, iH#xm«fft*fc 

^S»fi&Aft«UaE^'{fcifft l/lOo a# — *. ISlnStPl®Tffi6O1110 ; 

“A + ft^ + O.IOftXj,. f « f 
= A +ftx,.+ «,. 

120 k,. 

^as#***^**^ - -ir ***& •*&*& 




K'H x, = x 2f + 0 .lX 3 .- = -HftgfUft, ft to£7k£ 

ft il /? 3 : 

A A&fi&Sl 

fan, 

»fXAe6®t (7.10.1) + , (iu^AfnMM«iH]MM*$:, »J*f(& + 
a)-i, i*#ttte#ti 2 i!B (8.7.13), wmrtii#ti\£tt9t*m*i\£m\Rm e 

#, a— I-&ft mm nt# 

ifcaft^mWAflrfijiSW, “.W&, — ftiftitt. 

w&t*. am 8.7 

2.ffl 0 ^taASRjb^mjaftw 

*flt«iffi*K'7ir‘t|BIf??l!««Wffi-&-, (pooling the dam) 4 Mill 

36 5 afnSflm*Bam*Z*, #«£afIM>ft¥lHaJl&*, 
ffiR-ffttAAmifiJtfJfl**, XiSS: 

InY, = ft + ftl nP, + ft In/, + «, 

*1!' P = ¥#0H#, ] = i&A, t = BtM e atfiWHWfi# 

ftitfrft^ft ft ffi&ASfft ft, 

ftnX'sJfff'jSSt&f'K {frWfn'&A.dg it —@jit, 

(Tobin) ^LKo l3,i ftm, ;$]$(!, 

lilSIiSf #'Sl.£:tl£n (consumer panels) ilK & ft fi» A fB Sfc #f fl $3 

^.f-wwt.. frft+ A x Afto -^iKAS¥ftK)MMffiftit^ 

ft u ftit^a, 

Y,' = ft + ftlnP, + «, 

Kt Y* = lnY-ftln/, E|l Y*ft*Bfe±4SlA«JflE;£eW Y {6„ «£?!"[ M. 

iSMHH'H! $J 0M& flM± W ft' i+{S „ 

s m at ib] f? ?o n #t wl ig $c ® # m %■ %l ft —-t ^ x is- m # &, ® m 4 • w ® 

* LI && £ «& ffl ft ffi ffl, rfBfl S * *t ® ft if <£ S !sl «'ftf 2.|B| X A M 
^ a#K^6<j—t-fj lo.26, 

mm, fleam jar—ijca—® r*—wt. aiuj 

«n»waf$MBt, m\®fe do.6.4), Rwi&A$tt&i@EjtiB«a'M®a 
tf.L*S*W, FuSMlj^ “AS” 


*w* * rx&m; &ar> ms 
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SC,6 


ne? 


34t> 


m nift, M4n«5»»BfeflrilF*in. ««l 

S&fittAfoitgit, ®Af!*WS*g*. 

bS;SS^® = 

13 7.7 is*ikStf-gw 

a®s»o ain»#ajui*ic*«siii: 

Vi = fit + AX 2 , + ftX 3( + «, 

iisrafi««iife«-&T«a[s 

y^ft + ftjX^.+ a* (LO.8.1) 

SPA, erWffiBj (JSLKS13A.1) 

£(fta> = ft + ftftz (10.8.2) 

K4 1 fc 3 2 = Xj*f A 2 BU&>t»ti64¥&&. 4 (10.8.2) 0fl M «TJRL, MS? 6 32 
(MlKft^TI, 5JHftfiKJ&«as*fini Xj®S3&«AW), 

a®fr 32 ja^, 

JA (10.8.2) MMSI, Jn® ft J2 W AfPSiEW, 

E(i,j)#*f A; fr, 2 ftttTft, flP#a- > MKW«ias 

M, *t**«u 32 ft£ftw, sw^mw. fr l 2 wi&fifT ft. 

St$il91igo Hit, fcJESfllJB*, 

Mi*. OLSftitSW^BLUEo 

Jn**®*: 

Y,= /?, +ft X 2 , +ft X 3r + Uf (10.8.3) 

SWISI*®*, i-Hfe.jft-4, ES*. &jEB.t|B|Wj&JSe*tt. 

SlifcXW: 

n-i^ft + ftX 2 . f _ j + /?jX 3-r _! + «,_, (10.8.4) 

ftlllJA (10.8.3) ££ (10.8.4), WtmM: 

y, - y,., = a(x 2< - x 2iI ,)4 ft(x 3l -x 1>r .,) + „ ( (io.8.5) 

W, = «, -*,.,<> IlM. (10.8.5) (first difference 

form), Ea*aft7ftsrjgtt«tttt®)5, 

!&„ 

5!)it®^3F^ (time series econometrics) (Kj^tT^^r.iAi, 

fnawgaiff^wsiTiBiWfHiffjijwsKtt. tarn laat&dm. 

m%, nn%~' miBjj??!i y, aue-a 


• it M & ft- # # «ft 




(ratio transformation)„ 4?#flt£!: 
Y,-= 0, + PzXi, + /J 3 X 3e + «, (10.8.6) 

2t* y Xj * GDP, Xj^lAn, 

GDP WA nI'd]Mla it, fiffia tin »!*&£«£» AtitfcNM-# “#? 

ifejfrfe" &, aat ao. 8 . 6 ) x, 


.168 



p\ 


1 

X 3 , 


ft(fe) + ft + 


3 c 


(10.8.7) 


m-l!fr#»j*lC*4E*fP^feS^*rnl*Mc «Sn, (10.8.5) 

mm% 12 u, SP^ hitrlf 

«, s#»tKTt^jfsut, ^rnts^Mtio m 
At, )mtkw.'p ->h^ a*» a*#+ 

■I 1 , aBTBgji^jees^Aw-^H*.:, 

H*«*»»««iWW^#*a#±W)IRJ?. 

£fcWfl. *tt^M (10.8.7) 4-, 1154, 

«5S9i: 


X 3 , 

Kffjffi* ll = IhJ#, WaWjfrftttJB*W(siH 

>L' c 

s.m#S, 

= WFJliiiAcW^ 

m (SHJMru) stuas^sstt wisjm, wn. mi*-pj : 


seft, BMF#***, (*iff£?) Sift, *HSJ& 

W^.3. & WAuiiM/K AAMflS#*®, W®«inggje«^Afe-teH-ft= 

10«cm«Wffl»S;m YXtttAXijfiiW 

g X 3 «@fi [34j : 

V'i = 24.377 + 0.8 716X 2 , - 0.034 9X 3i (10.8.8) 

t= (3.875) (2.772 6) (- 1.159 5) i? 2 =0.968 2 

AK fi3#**^Maini!40«:siai (ftftKMtt?) W. 


# io * .*■#■&&&: & 0jc *8#&&4#? 


V34I 




Y, - 2.090 7 + 0.729 9X,,- > 0.060 5X 3 , 


(10.8.9) 


t --(0.871 3) (6.0014) (2.001 4) R 2 - 0.967 2 

iff# "fJT WSffi, fKJc M 

(Judge) 


Kft***^*^***^*****^., isssfc 
* ft f j flf R * T c it *, * # e -${ ftj« a T * iff 

frf*. 

6. ££3f5$0!a*i«HE£aH4o S7.i0ii- + , «fll»*.Nfc£3ll5£|s|jB 
attS«B-^.^s]iM!S$aRA^i^ffi)»aia. wjm. &&&*# 
/*■•£. (^di) 2 fn (i^a) 3 Wls!jl3Kpg»rifia:jrJ3.#fi4:#S«Sr (7.10.4) <¥, # 

r -11 j m «ja * b * w, w a # w * « w h ■ #+ & & g m ,''■■ 36 ■ 1 m ss. & % a - 1 «, 
sriM, (Bp*miia«w^), ass^® 

APHIS. mvmnit, 

3£ iSr IS St (orthogonal polynomials) —-1$ „ L3S 

?. SP07M (factor 

analysis) , IEtcSS (principal components) s%# 0 !J3'ffi' M )tj jjc “M^t" &M.Q 

7*-15««£M. 13S1 


§ 10.9 

Wtfcifrhuitb 


H A, R 2 ftfcSfl, MMV 40 #. 

mo ■•. [«*: 

ra^2rfllT*a(Kj«l^* ,,|4,: ft ttjm, in.*SfiIfiWffii+4»&ax 2 --= 

2X S )fi{«Mj££, y , X 2 tfej&i£felJfe$? 

j 2x 3 c ; mae-^a?is±jiiKJni*te(i9*fr- (#«*». 35)0 *i«:« t ja, 

Ju*#ff«0«*fc:£7fliSI, ifnMa 

*=f#»WWIMi l fi+, i|5^, HASH'! 

ti a » #att )Htt w „ 

BrhHijtiiRjRiftfaww t gm&m 
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Sfi&ft “^a^rSNHW’’ If! ©9E? (Johnston) flfffitt; 


*P*§-aA SA * ft *J tf. *«**;*•«, «p 4 * t *** 

JlftT, &£tt$.&5Fibfc, *=##HI[*.**£*pjfc**, BpJiWtt 


10.10 mmm % 


miVA&Vrtoffl (Longlcy) 0raiKiSiS!|i^t c ' u -^f 

gij m m. e-r & % r £ n +it n #l m if- + i? ^ w m © * r. * tt h- ffi w ti- n « 

^ ( 5 i H W * ft c 

* 10.7 StlM ra**# 5 &**«* 1947-1962 #|AjfHj«fHj)f ?i|, Y = « 

SHNIASc (W^FA-H-); x.-GNPKiWttffrttSifWffift, x z = GNP (Wft' 
TT^Jcit); x 3 = ly^f Ai+filiAik Alfr; x 4 - WJ 3 fr3 A^ ; X 5 -14>HU 
htft-IMiilt'JAr.ifi:; x 6 -^» s i947 / #]R(fii, ., i%2*fMif>, 


*7J *i®.7 S3?J3SSg 


S£i@i 

Y 

X. 

X 2 

x., 

•A 

X 3 

tfim 

1947 

60 323 

830 

234 289 

2 356 

1 590 

107 608 

I 

1948 

61 122 

885 

259 426 

2 325 

1 456 

108 632 

2 

1949 

60 171 

882 

258 054 

3 682 

1 616 

109 773 

3 

1950 

61 187 

895 

284 599 

3 351 

1 650 

110 929 

4 

1951 

63 221 

962 

328 975 

2 099 

3 099 

1 12 075 

5 

1952 

63 639 

981 

346 999 

1 932 

3 594 

113 270 

6 

1953 

64 989 

990 

365 385 

1 870 

3 547 

115 094 

7 

1954 

63 76 L 

1 000 

363 112 

3 578 

3 350 

116 219 

8 

1955 

66 019 

1 012 

397 469 

2 904 

3 048 

117 38S 

9 

1956 

67 857 

1 046 

419 180 

2 822 

2 857 

118 734 

10 

1957 

68 169 

1 084 

442 769 

2 936 

2 798 

120 445 

11 

1958 

66 513 

l 108 

444 546 

4 681 

2 637 

121 950 

12 

1959 

68 655 

1 126 

482 704 

3 813 

2 552 

123 366 

13 

1960 

69 564 

1 142 

502 601 

3 931 

2 514 

125 368 

14 

1961 

69 331 

1 157 

518 173 

4 806 

2 572 

127 852 

15 

1962 

70 551 

1 169 

554 894 

4 007 

2 827 

130 081 

16 




■mw* $£&&&■. *«?**•**#? 
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ftUfeSfafiQ a 6 -t- X Vo ftjflj Eviews3 #Cff , K 

tn»sism ; iHi!aa*s 



&&&^ $g#•§«; o.- •'- ■ t; .;'?: v 

Y^i^VSr&Wxl-- : 

'• ; >:■ ■■. •::••"• •:.* *: * •.•":•• 


W 2 SM: y 

1947— 

1962 




*«lt 

*# 


f SU+tit 


c 

--3 482 259.0 

890 420.4 

- 3.910 803 

0.003 6 

X, 

15.061 87 

84.914 93 

0.177 376 

0.863 1 

x 2 

- 0.035 819 

0.033 491 

- 1.069 516 

0.312 7 

x 3 

- 2.020 230 

0.488 400 

- 4.136 427 

0.002 5 

x 4 

- 1.033 227 

0.214 274 

-4.821 985 

0.000 9 

x 5 

-0.051 104 

0.226 073 

- 0.226 051 

0.826 2 

x 6 

L 829,151 

455.478 5 

4.015 890 

0.003 0 

R 2 

0.995 479 



65 317.00 

Sc iK R 2 

0.992 465 


3 511.968 

L»HU«j;ttiK 

304.854 1 

^{fef3.6*!SiJ 

L4.577 18 

»«¥*■» 

836 424.1 

tfcK&mm 


14.915 19 


- 109.617 4 FtititWi 


330.285 3 

ow §ui a 

2.559 488 


0.000 000 


*M*9Eit±*a*W (X,, x 2 fnx s ), &£££&gt1±fHftgSffifiE 0 
Tjgai 3 ea%®ii— jk, affiffi* 10.8 'Mantis^raw 

3ft a 





* 10.8 *s^:£si 



X, 

X 2 

X 3 

X 4 

X 5 

x 6 

X, 

1.000 000 

0.991 589 

0.620 633 

0.464 744 

0.979 163 

0.991 149 

.X 2 

0.991 589 

1.000 001) 

0.604 261 

0.446 437 

0-991 090 

0.995 273 

X 3 

0.620 633 

0.604 261 

1.000 000 

0.177 421 

0.686 552 

0.668 257 

x 4 

0.464 744 

0.446 437 

0.177 421 

1 .000 000 

0.364 416 

0.417 245 

x s 

0.979 163 

0.991 090 

0.686 552 

0.364 416 

1.000 000 

0.993 953 

X« 

0.991 149 

0.995 273 

0-668 257 

0.417 245 

0.993 953 

1.000 000 


g lip 




(correlation matrix) 0 + 
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¥frT — 0 #»«***. *«£ 

X, aijiJtfflJSiifl-wtt^SitjT Xftsi^r^n^i 

tt. jlfc£«0~fT&aiT X, fcbSnO-991 589M 

e x, 'j X 2 £|S|W>iB3fc**, 0.620 633® X, % X, tPlWMS. 9 

^{n®«mnm, bp»#^x* 

Itfijift R 2 iS, A&t0.9${b„ R z {S« (X 4 tfj0JD»<T 

fltfK^iSia, &M#.WiEig«fcMA = 


fiV:j!;>•.?.•; \ i.^^il^K/.i-^ 



■ ■: y; *$&&&$*;••: 2;M&: &§£* 

* 10.9 


000JB0 R 2 ffl 


H&ft 

r 2 -fi 

m$m 

(TOD = 1 - R 2 

x, 

0.992 6 


0.007 4 

X 2 

0.999 4 


0.000 6 

X., 

0.970 2 


0.029 8 

x 4 

0.721 3 


0.278 7 

X* 

0.997 0 


0.003 0 

X, 

0.998 6 


0.001 4 


;#? 

V . V 3 j8$g .'.; '' 



- - ; H lisp* U c 

■wSs 

;!; 

A:A> : A. 



ism&sh (Klein) mnmm, 6 +»» 0 !a+* 3^0 

0»awi? 2 ffljBarfi.flcj? 2 ffl (bpa y w0r#x«Me»sittJ? 2 <ft> 
3 m 0.9954, «ffiji-«j. & 

ffl ( 10 . 7 . 3 ) r 2 m® 

affiffinrffieisaj, 

». 10.32 YXtB JrW6^ 

X«®6<J0!)3, 0*1 1947—1961 ¥ WISH* 00. MM, {Z**$ —4£W 
50t89, 0B48*£JiHSJ$fli„ 

*0? it«MjeJ5*»*SI„ t5fe, GNF flffJ8*Jfc 

gnp, w«XGNP»aBf#wft-ttffi«}ittBPBr 0 *T-i4^iy±^ 
tflftAPSAu S^igl£:MMB*|!j*®r±g-fc, JtfTJ *&•**» ttlitf* 

4X 6 ft«#£ 0 ant, tinfSTx,#^^ 

x 6c mm, s^-jE^AWJitbffisfeiikAttXjfesa*! 
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m 


§ 10.11 


Siifr*sUtR» 

x Je »aas3Efc, ^fn^susoFiawa* (rgnp-k£gnp) : :45: 


H&iR: Y 

1947—1962 




tfciffiijc i Stit'm 

«* 

c 

65 720.37 

10 624.81 6.185 558 

0.000 0 

RGNP 

9.736 496 

1.791 552 5.434 671 

0.000 2 

X 4 

-0.687 966 

0.322 238 -2.134 %5 

0.054 L 

.x\ 

-0.299 537 

0.141 761 - 2.112 965 

0.056 2 

R 2 

0.981 404 


65 317.00 

«IK i?“ 

0.976 755 


3 511.968 


535.449 2 

tfimSAflisW 

15-616 41 

SiS^Afn 

3 440 470. 

mtL&mm 

15.809 55 


- 120.931 3 FgcH"*ft 

211.097 2 

DWffti+Sf 

1.654 069 

«* (FSEiM) 

0.000 000 


R 2 flt-5JK*to mCSSSfBffi. SEA, m 

Kinihis-ij-aattagM^h mm^mxna. 
in»Jrsi)(}#«anK¥«»3it»p*^ffl:|siiiiw?ffi^ ariAis n 




2 . &w.#mmnns*-, sn*» x jmr&ffmpi 

£52#.«, m ® e *»««.-ft fiBTflew, k-s* 

&., = *Sifn, Jn*P£r«jA'J'-ffiira^&ic 

3. fiiss^iRiK^atfew+^Aiaw^s-, taw Jiwt& vacuum w. 

SL T: 

(f) r 2 ^nrffinsjan^ftsa#; 


, " <<5 ^*56fWS*ifA • £/ # M a* sf £ $tf 





i'-JitllfeTl-iaSW. 34Ji—'htftJSH#®, 

(b) SSWt^a^faMTBtsRflWn 

^jRJR, #4#¥'l*t & ft M—'NS 3 $f 6<J A if l, to*iim&{S.«i, WIM'^ 

<d) to* r 2 mz* sh*-*^* 

5i"I*jl^3jfW, M R 2 S5MfS Atiii®, 

mo la, to c. k. i^, j. hm*i B. .sauj^AWffifHm, 

ft » Wtt 3? 3i« W«l* £ft M-ft & th ± te € tfi, 

(e) Bit:, x ; «.i«WMx f Itt ->Mh1 

#3. --'Mffiftj 

£-. MSB*5r#49E X,.^«S!! + »8SJifa±-. to*;&M. 
ae "ffl iSI W iS o 

^Mf3lg 0 R«*;i#£3MNI, jt'I'ft 

-M: (D «/S0*»*3fctfc*i.S. 5 (2) (3) 

SE-tSS^iMSi; (4) M$$ft $ (5) «m»3EDtJPfW«mo Li 

&, W^aJMS*«4»aft, S#jR*WttJ®Hl^fttMjH«i? E iSJ*. 

5. mnnm®gm&%ii±i£Mm*&ifcm, ^ ram a attest 

ttflIW. 

6. (W ASMS##® Aft), fM 

KPftA (*/J0 ft 

&ffi "£*#««■" ft* “aSfcttWtfe”. 46i fe 

M, Mftftjgnaiftft n 90A, hr*¥*»/H±ftl*g, IE 

»ttAina[ftsiiai@i!B'pw j??<£H£ss, 


II 


AM 

10.1 £ * +*&»' ii»jiia 

tfSJt^Htsfcc. fgjg x, 

* 'Msna*»? 

10.2 *#£ 10.10 4 *»—«««»». f&$nfoWfj]MM : 


M JO S # tr# & & i & $i x 48£ 4t « (l #? 
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Y r -= /?t + p 2 X 2i + foX 3S + 




376 


* 10.10 


v 


*2 


X 


3 



1 

2 

3 

4 

5 

6 

7 

8 
9 

1<J 

11 


l 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 


10.3 jltW»s;L*JEt:*»r 

Ai&CNPWj3*««W0ll3o affifta#«18M«AAP 
tt i£* 0 ji«»aunT0j3iar*c 







ISHEttjCM 






&%» 

m+m 

«* 

c 

168,306 7 

32.891 65 

5.117 003 

0.000 0 

FGNP 

- 0-005 511 

0-001 878 

-2.934 275 

0.004 7 

FLR 

- 1.768 029 

0.248 017 

-7-128 663 

0.000 0 

TFR 

12.868 64 

4.190 533 

3.070 883 

0.003 2 

R 2 

0.747 372 


141.500 0 


&iE R- 

0.734 740 


75.978 07 


[=1 !£)**«$ 

39.131 27 


10-232 18 



91 875,38 

ttcgiEm 

10.367 11 



- 323.429 8 

FgEi+S; 

59.167 67 


DW ttit* 

2.170 318 


0.000 000 



a^ssiisa 




SSI 6 
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7 ftA&Mk? 

b. fi»:ft*ffl*:i9jtaMTFRii%? Aft A? 

c. mmimw-i-m * ftsitH-if®, afriBiKftjttitf*# 
fcftSMfcNB? 

10.4 A;X|j + a 2 x 2 , + a 3 x,, -o s-fffrff a,,a ; fu a 3 {§:■$)£ 

M., attit r l 2 .3,r, J. 2 « r 23 . le «* R ?. 2 3 ,Ri., 3 *l R^., „ ffijffc 

a s R?. 23 ji y*tx 2 ® x., nnja 

+««££». &ftlJfellff£tiL R 2 «o 

10.5 

Y, = A + ft X, + ft X, _ | + ^4 X r . 2 + /}, X, _1 + /?6 X, 4 + «, 

Y=i!&,X=l&A,f = Bt|nJ 0 ±)£Mfi)£ mra * f&rii 
WttA, MH.fiW«r^»i»ilfcA»a»o $J 

Sn, 1976 ¥*& 1 1975 ^WEH'h 

ISiAWiSc &£&3l1ll!flfta-ffi»Jg8 a (distributed lag 
models) c SfltftWJBW-| ' t *B VI if it . 

a. A-ft A? 

b. ftnABBfig £#£{£, fl5^®#»tti4^f5|B? 

10.7 ft^SBSDGNP, £rfi{S;£, ffrfS . ttA, &'lk9flfNJ?aiMft 

«+, A ft A? 

10.8 iftfi&WSl 

Y i = /J 1 +ftX 2j + ftX 3l .+ «, 

£ + . x 2 fnx 3 ;ilfiiWte£*ft r 23 A^* Hilt, lAlSfi 

SaTfit!0!)3: 

= a J + a 2 ^2r “*■ u \i 

Yi= 7i + 7sX 3f + « 2j - 

a. a 2 = /3 2 .8. 73 = & 96? Aft A? 

b. A «! sK r, 

c. var(/j 2 ) = var(a 2 )fl. var(j3 s ) = var( y 3 )? 

10.9 #JS*7*«li&giH:M^ D £i£®|*>${nf*fGJJ|fi&*)feWniH 

* (7.9.4) £ftiijM|s!ja&$£Q[]$f 

a. Mw»*siw*w*«fi#wa*a^o 

b. iasmxt (a) a'pjwRt#sir 
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# iw #■ 




10.10 #M^J 7.4, &4*|n]«W«3cSi»ili"F: 


' ' ‘ ‘ • . 


x f 

X? 

X? 

x, 

1 

0.974 2 

0.928 4 

X? 


1 .0 

0.987 2 

x* 



1.0 


lltfes 

1 :'■:; 1 y •-■ [-•:■ •:£■;: : 'Th-.;|£ fjx5v£ §£J &V ® ’SSjf 

MMHHMi 


a. *t 

y;ia tfife.s 

b. x? fnx? «i? 

10.11 E^Eiuao ••'Msua«-aw “air' *w$M. 

!0W.fr8;-« , BEBJ*M&31i2—f- 

X ( stepwise forward regression) iHj S , tfe 

■£ff]s@!i 1^3§5 i$r r°J © @ © (stepwise backward regression) 0 Sil iff sjt 

FftttS^xtESStoSiittiiiiflfcdifc 
JSWc *gft&#*f£S&attWiUK, 

gjfnq? fcfl-*!**#**?!'* 

10.12 WTMMtiEfilE*. Mm, &£*££? %{Uf4c 

a- £«*S££A«r£S#«fi:, OLSftti'iHU«**BLUEo 

c. Su*=tK—fflH&0!laS/TNdiSfW £?«, J®J»a!#«H5kW# 

!To 

d. S'ffiiMiSSi^iPS/KilglS^itto 

f. viFjttiis, OLSttvf-ftift^M:*:, 

g. ffiviFffltfc, 

h. ««attn tttlfe, £««#*&&+« 

R 2 iS-« 

i. 4 yx*x 2 m x 3 W 0 ja + , ffiin jr s Mfite'F3H:, &ifc£ 

fi!var(A)i»*. £Mittl#®T. ftn££« x 3 ftMiwi, 
var(^,)^®5E.^'^;o 

10.13 a. WM-. Slim r i; = 0» i = 2, 3, -, k , M: 

















b. = Y)M i£— &?A 

10.14 flg$nx t (=YK x 2 , -x* w 1 -„ 

b. 

*10.15 &m 

/f = (X'X) 1 X'y 

b. 

ms 'io.i6 am*: ( 9 . 3 . 13 ) *»ai: 

var- cov(/f) = u 2 (X'X) ~ 1 

a. fit, *b. fiJHH 

'10.17 ^j6SnTW«36«B: 

x 2 x., ••• x, 

x 2 i r 2J -•• r 2 ft 

-^3 r 52 ' "' r 3 1 

K — 

X* ir t2 r k3 ••• 1 

ftfcmMBfcJSBSmfc® (a) (b) %'J?T 

%±mpimvk, vi r (c> mx^-ffl^c 

^ZK: MfJffl I R > * H 8 & g 13 JB . j&fi | R ‘ ifc*- R 

*10.18 fitt&*SL4», 

Y, = ft + ft X 2i + ftX 3 , + - + ftX w + „. 

}k X 2 Ji] x* i£#fKl&S, BNf&IH^c^lc 

tt» + , 

a- (X'X) 

b. ^^jS#^^=(X'X) _1 X>? 

c. j? W^T3eH>^TB«^!B#flSH*®? 

d. ftLtafa&ffiiwmzm. x* +I sj«s 

fi**. 4fc*#*ff-H-*r*fctfrW}g» ft Jg ft mj? 

10.19 ^j8SPT«ffl: 


* to * 0 ir # « * 7 ”a»^^ 



it®® 




J»0 


GNP, = /9, + &M t + AM, , + A( M, - M,. ,) + «, 

-K +. GNP, = H+l«3 f ffl GNP, M, = B-tl's] t M, ., = 

- Dtttf fl5$-£te4X(M ( - M,.,) ■= MBifeK t - DSlBtJbJ 
/ t WONPSH-J fB] t 

«iww(t-i)MftTiitt4ftw&aawrBijSi5 m % $ ft « a «. 

ftff^fttt*^? 
l>. JDS*fig, j|5£tt4jgSWiaitttt? 

C. fitt 

d. !®(e), M£^5g AM, *&SE. 

10.20 M(7.4.7)fil(7.4.8)0S«m^ft: 


A 


ft = 


~ ^2rg.-),) 

(^*l,)(2]*!i)(l - do 


2*i,xE*i>(i - 


2 3 


r 2 ,Jt X 2 ffi Xjttffidfeiftft, 

10.21 *Jfl|(7.4.12)«(7.4.15>, , A *1 A 

10.22 fiE$eb(10.5.6)#(10.5.7)tt-H-W^¥*ft.6ifnfl«HS®®^#J 

& 0.154 9 ffl 0.182 5 C < JSL 10.5 1?0 

10.23 k «mi£BJH7.5.6)‘Pmdjft<jffl k A(* = 2, 

3 , -, * >«s 0 m $ ft n * g pj a* & ;2! : 


St *5 = * * /?i = A ft 

«R R 2 = g@IBW Y *t£05X $ 

a. Jfffelt&.TF'S', $11S o\ Ifft. var(A>« * SHf £fit#d? i* 
Bf £IB]M3fft 4£ SL ? 

b. .h*£&5$£lB«iti*4»'R»? 

c. “A ftftmBlR 2 .ttfffiTft, EHfcftSM R| i^W^pfgHj 
*jt5S<JR 2 3fcM<,” jEMM? 

10.24 jg 1899-1922 4p 36 H ffl it jft gf f] M ¥ £ ft |g, £ A# 
(Dougherty) fcfcJnT HIB3tl& i:3] : 


352 ► 


• if MA >rT^-K«f& 
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logY = 2.81 - 0.531ogK + 0.911ogL + 0.047; (1) 

se= (1.38) (0.34) (0.14) (0.021) 

R 2 — 0.97 F = 189.8 

S4* K = '£PSK*«Affi», L = 

mx«WWKIalJ0s 

logfOVL) = —0.11 + 0.11log (AVL) +0.006? (2) 

sc= (0.03) (0.15) (0.006) 

i? 2 = 0.65 F = 19,5 

a. Bill (1) + ±? 

b. «0!0 (1) f, logK 

W—3c? A? 

C. (0 Ift#**? (ft*: 

iiJtlHfePSSIr.) 

d. *#ISi!)3 (1), 

e. ttTMSMH (2) M1104? 

f. ®*®5feWlEl!Ja (1) (2) » 

g. Sniwa (2) tt^leljQ (1) 

inwttjRsfr^iie? (HtS: mmiad 
RftiSiEft? ifeiH-flsWti-ffc 

h. W-MsllBIB R 2 MnJttfi<jH4? *!*'£: 

10.25 

»—W^Wo" 14 

b. “SP*^te»»IE^tt3Bc«, R© 

ASW#JSittiiSSgg®o btlilfeifHfrM&ft ft m M 

&ft««2. -,/’ :51 

c. K*&iaijasMit+a^r#pjfl!iff]«3tfi 

? it, 

it !B3 ® HI? # ^ # W ^ 4 b A S W ^ M ® ij( o ” : 6! 

J- “. £ =f- ea-MiMftntyd bh*#m±£ 

&.” :,i 


#10* 


##.#**#; m&.Tt 


►J5J 
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Y, = A +ftX, i + ftX3 l tAX4 i +« i 

V'=fH», X 2 -X^&A, X 3 = 4NX^. S 

X 4 = ^WAc fiflbflURJft x 2 , x» % x a WBE&S&, Mi! 
8t«ffi4MfNEft » ftttTffcft = 0.75ft» ft = 0.625ft. fJffi 




Y ( = /?, + /? 2 (X 2i + 0.75X 3i +0.625 X 4 „) + «,=■ 0, + &Z, + «, 
ItZr X 2i t- 0.75 X 3i + 0.625 X*.. 

a- 10.11 0rlttft£. tffitftft Mft, 


b. 2 ? 






3c 10,11 


*?v> 

Y 

*2 

X 3 

X, 

¥# 

Y 

X 2 

X 3 

X 4 

1936 

62.8 

43.41 

17.10 

3.96 

1946 

95.7 

76.73 

28.26 

9.76 

1937 

65.0 

46.44 

18.65 

5.48 

1947 

98.3 

75.91 

27.91 

9.31 

1938 

63.9 

44.35 

17.09 

4.37 

1948 

100.3 

77.62 

32.30 

9.85 

1939 

67.5 

47.82 

19.28 

4.51 

1949 

103.2 

78.01 

31.39 

7.21 

1940 

71.3 

51.02 

23.24 

4.88 

1950 

108.9 

83.57 

35.61 

7.39 

1941 

76.6 

58.71 

28.11 

6.37 

1951 

108.5 

90.59 

37.58 

7.98 

1945' 

86.3 

87.69 

30.29 

8.96 

1952 

111.4 

95.47 

35.17 

7.42 


1944 1939- lOji^xito 

; L.K. Klein and A- S. Go2dberger r An £c<momt’c Model of the United Stales, 
1929—1952 , North Holland Publishing Company, Amsterdam, 1964, p. 131, 


"mmmmmmmm 


10.27 * 10.12 1970—1998 naan % GDP »18 »# ft-ft 



888 * 10.12 1970—1998 $iSBS8P. GDP Si CPI 



CPI, B 

(1967 ip = 100) 

GDP 

(10 £31*) 

ft ft & a 
{£7fH7t) 


CPI, 

(1967 ^= 100) 

GDP 

(lOfcfcTE) 

ft ft 11 
CB’Tj&jc) 

1970 

38.8 

1 039.7 

39 866 . 

1985 

107.6 

4 213.0 

338 088 

1971 

40.5 

1 128.6 

45 579 

1986 

109.6 

4 452.9 

368 425 

1972 

41.8 

1 240.4 

55 797 

1987 

113.6 

4 742.5 

409 765 

1973 

44.4 

l 385.5 

70 449 

1988 

U8.3 

5 108.3 

447 189 
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1974 

49.3 

1 501.0 

103 811 

1975 

53.8 

1 635.2 

98 185 

1976 

56.9 

1 823.9 

124 228 

1977 

60.6 

2 031.4 

151 907 

1978 

65.2 

2 295.9 

176 002 

1979 

72.6 

2 566.4 

212 007 

1980 

82.4 

2 795.0 

249 750 

1981 

90.9 

3 131.3 

265 067 

1982 

96.5 

3 259.2 

247 642 

1983 

99.6 

3 534.9 

268 901 

1984 

103.9 

3 932.7 

332 418 


1989 

124. U 

5 489.1 

477 365 

1990 

130.7 

5 803.2 

498 337 

1991 

136.2 

5 986.2 

490 981 

1992 

140.3 

6 318.9 

536 458 

1993 

144.5 

6 642.3 

589 441 

1994 

148.2 

7 054.3 

668 590 

1995 

152.4 

7 400.5 

749 574 

1996 

156.9 

7 813.2 

803 327 

1997 

160.5 

8 300.8 

876 366 

1998 

163.0 

8 759.9 

917 178 




msmumssmm 


liil 


g—1 


In iS P , = /?, + ftlnGDP, + ftlnCPl, + «, 

a. 

b. + 

c. 

d. ®0!0: (1) In ift R , = Ai + A 2 lnGDP, 

(2) lniSR , = B, + B 2 lnCPi t 

(3) InGDP, = C, + C 2 lnCPI, 

e. ©& « fi 3 3± 5fc*.*±+3m« 

*. #SAWFft»tfeJiaSW 0 

10.28 #%qS7.19^#a*tf<»!l*«l:. 

c. (*) 

'►&««■ Nawratt? #£®§njtt 4 .it* 

as^raa? 

d. BTM***£*i*. ® 

&S?#o 

10.29 *10.13»ia^**TM(sa«wiiaiSiT*¥iu«»ffi; 
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y 

X 2 

*3 

x 4 

X, 

Xs 

1971 

10 227 

112.0 

121.3 

776.8 

4.89 

79 367 

1972 

10 872 

111.0 

125,3 

839 .6 

4.55 

82 153 

1973 

11 350 

111.1 

133. 1 

949.8 

7.38 

85 064 

1974 

8 775 

117.5 

147.7 

1 038.4 

8.61 

86 794 

1975 

8 539 

127.6 

161.2 

l 142.8 

6.16 

85 846 

1976 

9 994 

135.7 

170.5 

1 252.6 

5.22 

88 752 

1977 

11 046 

142.9 

181.5 

1 379.3 

5.50 

92 017 

1978 

11 164 

153.8 

195.3 

1 551.2 

7.78 

96 048 

1979 

10 559 

166.0 

217.7 

l 729.3 

10.25 

98 824 

1980 

8 979 

179,3 

247.0 

1 918.0 

n .28 

99 303 

1981 

8 535 

190.2 

272.3 

2 127.6 

13.73 

100 397 

1982 

7 980 

197.6 

286.6 

2 261.4 

11.20 

99 526 

1983 

9 179 

202.6 

297.4 

2 428.1 

8.69 

100 834 

1984 

10 394 

208.5 

307.6 

2 670.6 

9.65 

105 005 

1985 

11 039 

215.2 

318.5 

2 841.1 

7.75 

107 150 

1986 

11 450 

224.4 

323.4 

3 022.1 

6.31 

109 597 


ft: y = Sf«¥tli«fi, 

X 2 = *Tfc. 1967^=100. 

X»=«*#«H*»*, 'feBMfcl. £($mrfc'?8«-S-. 1967 ^ = 100, A^tf 
Mtts 

X 4 = ^Aef£ed©:A, lO{ZJeS, ^g$1f«8! 
x 9 = *i*, -ffim, 

X.= R|Hlttj|t»*A» (T'A), A&^TrjU#. 

$f $13fe 28 s Business Statistics , 1986, A Supplement io the Current Survey of iSusiness , 
U. S. Tltepartment of Commerce. 

ifl.30 *7W*M***H**FI» (ft>feA|ft) &*(»***?«, 

(Rand) — JgflF#, W if tfr 5? M & (¥#JTft'h 

W«) tt'JM#XWII*ME&. : * i jH:»SE + (ft?&M£l6 000^ 
J^£«A{£=f 15 000^7GK)-^HK#^„ 3MM# 

€39i'Ania. io.i4*K at 4'hAoffl«t>WJCS 

35<i ^ -itmifi •:•»***#*«' 









0rBUH:*+R»Hi7 35 tfflWSS, 

a. *«iafjiam. immkm 

PI ID. 

b. tt»1'#££S#Sttt«iiE»5“l? WinMflia? 

c. itff«-^MnJ!/a7cWA-#Mra^»TOLK», 

d. :£#fc£*#»tt|H|JH f (*n**f 

WS)? 


:m *io.u 3S't'AQ*ae«jnt^wsssmife!&ffi 


jffiiBI 

I lours 

Rato 

ERSP 

ERNO 

NE1X 

Assets 

Af?c 

IIEP 

School 

i 

2 157 

2.905 

1 121 

291 

380 

7 250 

38.5 

2.340 

10.5 

2 

2 174 

2.970 

1 128 

301 

398 

7 744 

39.3 

2.335 

10.5 

3 

2 062 

2.350 

l 214 

326 

185 

3 068 

40.1 

2.851 

8.9 

4 

2 111 

2.511 

1 203 

49 

117 

1 632 

22.4 

1.159 

U. 5 

5 

2 134 

2.791 

1 013 

594 

730 

12 710 

57.7 

1.229 

8.8 

6 

2 185 

3.040 

1 135 

287 

382 

7 706 

38.6 

2.602 

10.7 

7 

2 210 

3.222 

1 too 

295 

474 

9 338 

39.0 

2.187 

11 .2 

8 

2 105 

2.493 

1 180 

310 

255 

4 730 

39.9 

2.616 

9.3 

y 

2 267 

2.838 

1 298 

252 

431 

8 317 

38.9 

2.024 

11.1 

10 

2 205 

2.356 

885 

264 

373 

6 789 

38.8 

2.662 

9.5 

H 

2 121 

2.922 

1 251 

328 

312 

5 907 

39.8 

2.287 

10.3 

12 

2 109 

2.499 

1 207 

347 

271 

5 069 

39.7 

3.193 

8.9 

13 

2 108 

2.796 

1 036 

300 

259 

4 614 

38.2 

2.040 

9.2 

14 

2 047 

2.453 

1 213 

297 

139 

1 987 

40.3 

2.545 

9. J 

15 

2 174 

3.582 

1 141 

414 

498 

10 239 

40.0 

2.064 

11.7 

16 

2 067 

2.909 

1 805 

290 

239 

4 439 

39.1 

2.301 

10.5 

17 

2 159 

2.511 

1 075 

289 

308 

5 621 

39.3 

2.486 

9.5 

18 

2 257 

2.516 

1 093 

176 

392 

7 293 

37.9 

2,042 

10.1 

19 

L 985 

1.423 

553 

381 

146 

1 866 

40.6 

3.833 

6.6 

20 

2 184 

3.636 

1 091 

291 

560 

11 240 

39.1 

2.328 

11.6 

21 

2 084 

2.983 

1 327 

331 

296 

5 653 

39.8 

2.208 

10.2 

22 

2 051 

2.573 

1 194 

279 

172 

2 806 

40.0 

2.362 

9.1 

23 

2 127 

3.262 

1 226 

314 

408 

8 042 

39.5 

2.259 

10.8 


XlO¥ #*•#««, S«jE#ji4*4s*#7 
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8X6 


24 

2 102 

3-234 

1 188 

414 

352 

7 557 

39.8 

2.019 

10.7 

25 

2 098 

2.280 

973 

364 

272 

4 400 

40.6 

2.661 

8.4 

26 

2 042 

2.304 

1 085 

328 

140 

1 739 

41.8 

2.444 

8.2 

27 

2 181 

2.912 

1 072 

304 

383 

7 340 

39.0 

2.337 

10.2 

28 

2 186 

3.015 

l 122 

30 

352 

7 292 

37.2 

2.046 

10.9 

29 

2 188 

3.010 

990 

366 

374 

7 325 

38.4 

2.847 

10.6 

30 

2 077 

1.901 

350 

209 

95 

1 370 

37.4 

4.158 

8.2 

31 

2 196 

3.009 

947 

294 

342 

6 888 

37.5 

3.047 

10-6 

32 

2 093 

1.899 

342 

311 

120 

1 425 

37.5 

4.512 

8.1 

33 

2 173 

2.959 

1 116 

296 

387 

7 625 

39.2 

2.342 

10.5 

34 

2 179 

2.971 

1 128 

312 

397 

7 779 

39.4 

2.341 

10.5 

35 

2 200 

2.980 

1 126 

204 

393 

7 885 

39.2 

2.341 

10.6 


&•. HourRaie = Y X*r {* 7 th 

ERSP^Kffl^ttA (MS); ERNO ^ RtoSllffiS WfcJSttA (*S); 

NEIN = ¥^1^^^A; Wts=Y^£t££;**B*rlfr (fcfr#**) <*S); 

Dep = Y*JJ* #A& ; 

Schod = Y*^J&A9i&ft^i£o 

^¥43tv^: D. H. Greenberg and M. Rosters* JncoTwe Gwwra«r«;j and the Working Pixtr , 
The Rand Corporation, R-579-OEO, December!970. 
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WS$£<M 



WM&M 

KM 


WMiWM 

WMMMi 
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mm. 

mm 

HP# 

a io 

AS 
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row 

R 

Age 

s 

ED 

EXo 

EXj 

LF 

M 

N 

NW 

u, 

u 2 

W 

X 

1 

79.3 

151 

1 

91 

58 

56 

510 

950 

33 

301 

108 

41 

394 

261 

2 

163.5 

143 

0 

113 

103 

95 

583 

1 012 

13 

102 

96 

36 

557 

194 

3 

57.8 

142 

1 

89 

45 

44 

533 

969 

18 

219 

94 

33 

318 

250 

4 

196.9 

136 

0 

121 

149 

141 

577 

994 

157 

80 

102 

39 

673 

167 

5 

123.4 

141 

0 

121 

109 

101 

591 

985 

18 

30 

91 

20 

578 

174 

6 

68.2 

121 

0 

110 

118 

115 

547 

964 

25 

44 

84 

29 

689 

126 

7 

96.3 

127 

1 

111 

82 

79 

529 

982 

4 

139 

97 

38 

620 

168 

8 

155.5 

131 

1 

109 

115 

109 

542 

969 

50 

179 

79 

35 

472 

206 

9 

85.6 

157 

1 

90 

65 

62 

553 

955 

39 

286 

81 

28 

421 

239 

10 

70.5 

140 

0 

118 

71 

68 

632 

1 029 

7 

15 

100 

24 

526 

174 


3SS ► 






11 

167.4 

124 

0 

105 

121 

116 

580 

966 101 

106 

77 

35 

657 

170 

12 

84.9 

134 

0 

108 

75 

71 

595 

972 

47 

59 

83 

31 

580 

172 

13 

51.1 

128 

0 

113 

67 

60 

624 

972 

28 

10 

77 

25 

507 

206 

14 

66.4 

135 

0 

117 

62 

61 

595 

986 

22 

46 

77 

27 

529 

190 

15 

79.8 

152 

1 

87 

57 

53 

530 

986 

30 

72 

92 

43 

405 

264 

16 

94.6 

142 

1 

88 

81 

77 

497 

956 

33 

321 

116 

47 

427 

247 

17 

53.9 

143 

0 

no 

66 

63 

537 

977 

10 

6 

114 

35 

487 

166 

18 

92.9 

135 

1 

104 

123 

115 

537 

978 

31 

170 

89 

34 

631 

165 

19 

75.0 

130 

0 

116 

128 

128 

536 

934 

51 

24 

78 

34 

627 

135 

20 

122.5 

125 

0 

108 

113 

105 

567 

985 

78 

94 

130 

58 

626 

166 

21 

74.2 

126 

0 

108 

74 

67 

602 

984 

34 

12 

102 

33 

557 

195 

22 

43.9 

157 

1 

89 

47 

44 

512 

962 

22 

423 

97 

34 

288 

276 

23 

121.6 

132 

0 

96 

87 

83 

564 

953 

43 

92 

83 

32 

513 

227 

24 

96.8 

131 

0 

116 

78 

73 

574 

1 038 

7 

36 

142 

42 

540 

176 

25 

52.3 

130 

0 

116 

63 

57 

641 

984 

14 

26 

70 

21 

486 

196 

26 

199.3 

131 

0 

121 

160 

143 

631 

1 071 

3 

77 

102 

41 

674 

152 

27 

34.2 

135 

0 

109 

69 

71 

540 

965 

6 

4 

80 

22 

564 

139 

28 

121.6 

152 

0 

112 

82 

76 

571 

1 018 

10 

79 

103 

28 

537 

215 

29 

104.3 

119 

0 

107 

166 

157 

521 

938 

168 

89 

92 

36 

637 

154 

30 

69.6 

166 

1 

89 

58 

54 

521 

973 

46 

254 

72 

26 

396 

237 

31 

37.3 

140 

0 

93 

55 

54 

535 

1 045 

6 

20 

135 

40 

453 

200 

32 

75.4 

125 

0 

109 

90 

81 

586 

964 

97 

82 

105 

43 

617 

163 

33 

107.2 

147 

1 

104 

63 

64 

560 

972 

23 

95 

76 

24 

462 

233 

34 

92.3 

126 

0 

118 

97 

97 

542 

990 

18 

21 

102 

35 

589 

166 

35 

65.3 

123 

0 

102 

97 

87 

526 

948 

113 

76 

124 

50 

572 

158 

36 

127.2 

150 

0 

100 

109 

98 

531 

964 

9 

24 

87 

38 

559 

153 

37 

83.1 

177 

1 

87 

58 

56 

638 

974 

24 

349 

76 

28 

382 

254 

38 

56.6 

133 

0 

104 

51 

47 

599 

1 024 

7 

40 

99 

27 

425 

225 

39 

82.6 

149 

1 

88 

61 

54 

515 

953 

36 

165 

86 

35 

395 

251 

40 

115.1 

145 

1 

104 

82 

74 

560 

981 

96 

126 

88 

31 

488 

228 

41 

88.0 

148 

0 

122 

72 

66 

601 

998 

9 

19 

84 

20 

590 

144 

42 

54.2 

141 

0 

109 

56 

54 

523 

968 

4 

2 

107 

37 

489 

170 

43 

82.3 

162 

1 

99 

75 

70 

522 

996 

40 

208 

73 

27 

496 

224 

44 

103.0 

136 

0 

121 

95 

96 

574 

1 012 

29 

36 

111 

37 

622 

162 
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45 

45.5 

139 

1 

88 

46 

41 

48(1 

968 

19 

49 

135 

53 

457 

249 

46 

50.8 

126 

0 

104 

106 

97 

599 

989 

40 

24 

78 

25 

593 

171 

47 

84.9 

130 

0 

121 

90 

91 

623 

1 049 

3 

22 

113 

40 

588 

160 


Ago.-- 14-24 

S = 14-Fflf^^ttiiMS$a (0- i5. !=&>; 

ED--2S 5p£ 25 10; 

EXo * 1960 T*! A# A& ; 

EX, - 1959 AHj&m ,; 

LF' 4* 1 000 « 14-24 
M = ** 1 000«*1SW&WBttA*i 
N= W lOffttMJHArJJfc*! 

NW-% 1 000 A + ^AA»Auftj 

L T t = # 1 000 6 14-24 + i 

U 2 =m owfc 35-39 *#«S3i!fe«5fc**i 

w- E* + 

mffl-'JN <1960*»47>MHA 
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4 It 81? 


* n * ****** *■**#*£> 
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OLS ft if 


IKJnKClffira P.X #:*£*!• iffiffi/H* (11.2.2) %il\ 

wts^io «s4, »«*&5S, s=sanr«jii¥iftt i 

ft F#^M-*K{£EN #&&(!§«? -JRJfeift, IeI^MSW. WA, °T 

WSE m varCftf X var(&) , 1 &®t * « , «&var( /?,)# til ftffi©K HQ#fi)t 
ififtii*, K&X&, t 0>J 

ijuai±*Wvar(^)^ie** (sujftflMn&fflEfc 

KfflftiS) (E<M'J') a (^ffWta 

mts, —^*a) 


ols fti+ 


r &, imum 

(n.2.3) M&ftHrffl (Iniar^ttfW) Jj&Vt*., ffi«jK$fflr.ST: 

tfcfi. JiSfiinBifWifeMwwiis^^-jt^israw-w. mm&-. nsnttra 

;3 2 MJi, -in 01.2.3) #t*&Wo pr5t, 01.2.3) 0?4&var (&)jb 

(11.2.2) «lf»var(/j 2 )«I --Lf«fS IfM o lift Sift, Ift#* 

ia, -Mift, m 

ca^fiit) (11.2.2) -&&&? 

O* ft*.ffi;£nBft£S (M>JSi 11.9), 

i», fiH*3#Mr;gttd}3Eflf, WfflftfP* * 2 fttti+.K* 2 - ^ #?/(«- 
2)ift*£ (&,t, &W*?^<t 2 o -i¥^ft)c MVAtt-Jj-g 

Y, =/?!+- /3 2 x, + „,. (11.4.1) 

MUSte ft = 1 , = i #u«.~.!V(o. x?). 7-# ««£**££ 

-JfMtWffiJilHljnTnXfiWaftA-d Win, .^-liif, iHg 

xmmtfc; a« = 2 in, um)T£±j x mwTA^iEtt, 

* 11.6'ib-'i’afnw-iiifeattfctw^iswatttte M20000 ^ti:«, 

<? (fefmSH&W OLS [JAL^® (11.2.3)-] MfflOLSfH 


774 .. 

^• if 1 S /1 t 




(11.2.2)] GLS [ (11.3.9)] 

wra-tiantj#»we«04«, su-f^isw -*« n, 

4»o iis^mwa^Aa-Beaw^us, f mm je*Nf**£tt69»jE, 

OLS T &Jfcikfctttf*f lii <iE*W) i*« 

iiMT cLswiteiii a*sfi*ai£0i,’ ilisKfh'f 

fflGLSMKMOLS, «»#*£»#«„ #ffl 

Wols, Otf 

Mffia), g£#-Sa^2.+ii/J' (Xtf4^-iHIg)=. - 91S. KUri M: 

aum*r#:*‘Sti:8t*fli cls, mm. 


ft<j. mfh'jift. 

Ml#, 



BME #*££«/*«, 

?r!)lii, nJ 

OLSIJBSH# GLS^WLSc 











,G, 


$ 2 (Kjtiifft iM 


/v 

a IQ. 

OLS 

QLSim 

GLS 

OLS OLSh c , 

GLS 

0.5 

0.164 

□ .134 

0.110 

0.285 0.277 

0.243 

1.0 

0.142 

0.101 

0.048 

0.246 0.247 

0.173 

2.0 

0.116 

0.074 

0.007 3 

0.200 0.220 

0.109 

3.0 

0.100 

0.064 

0.001 3 

0.173 0.206 

0.056 

4.0 

0.089 

0.059 

0.000 3 

0.154 0.195 

0.017 



.... 



o;rfx'v^Xv»?:^Xv:c-X"^XvS > .'y.^o:v?:o:>:io;-.^.^. i fo::o;s 



*±i^tfcprja ( 

*—*&^W'»a*t J di5aj«e AnJH2e»*f*irastfe, 3tET*®Cfc|jE2fc* f it 

&ffi, «m!&3few»ift*-s&ffiiiia-t>. a a 


fiiftji, ###£1*® + , GLS & BLUE, ifif OLS /F ife, 
OLS^#^-^-1#0tT{5S BLUE*, 18 'KSg#«f4S®^ 

^ 4'&$bo 


# 11 -* 
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11-5 


»*sfe*«in*njt»rjStTjSsxffl:ws^Y.ftfr, * 11 ^ 82 . 1 ** u.n 
101 I5JIPJ ^ Ji*M«»Wo M, 

(J&fc) JS«*»*8I«. l*MM*k 4a*B, ® 

n«W«±e. ilBft&fArWfct*, 

ft-'Mf* Yffic BT&S£efa:fr&ftJbU5MX—^ rtlffiiS»«i, B 
Mil, 

4T7±&fcW5. **iE^:sEiEjt«W«#3»*Elt»* 

So inTBf«ii^te#»*WW. *£»ITj!m»S*Txmmttffie8l» 
OLSSsg a, M^gWftijg u, a, ■ & «,- » 

ftJfflHt. &-#«-& tfa&giU 

BSttttffiofta«#0f^JBrB]®«+tmSltflB«Si!Ji!f^i((@JjrA-^ 

tt= #U §0, #H'Kfi (Prais) (Houthakk«r) & — Iffi g? E 55 # «f &'4* 

m, B«iH»}!fifcA»iEiiB. 

% is w i #, m s a fn - «t » is & & =£ m w ss * t *i « m m * ra -r vt m \«i # 

#J$o, ftttS?-*!«»*. 

«?+, tfatsrt, 

¥*±, ^fne^iisijaa^^j^c ans* 2*fchfcT*B/Mtfxsf 

rfiiJL, *fn*WJP.aiti&rspSE55^*|glKi-ft 

aage ii.i6) 0 

®»-So ®**r#3rnttWttffia^rffw3fe»afi«f3B., gust., w 

&jFf*fj£&w¥# a^tt—vjHtta, 
Ma*«?£Sfft«ftf»JjR&tttt#5i;, fa »J ft ft 

i0 * J'°'x} uj ft&«nrf&£ei£*ii 

m u.8 f|'W3P®#5»; u 

'll f. ik. - - . ... 

^OZIXW-W- i*J* • n- M & m # ■*’H 





11.8 4> , a 2 , y ; 11^65, Y, ft Y, Wtt 

itm, y wfirfi-^tsfttf-^^ag^cMjRaiKiR, & 

ffln.8a + , £WTwm*F 

ffl u.8b?jejBassi—>ew#^ 3 mn, hui-scS* 
*? WHS) U.8dWcJ(!!l«^-ft3fe*, 

$> m c 4 11.6^4-, «fn#^>#r;Lttii#w«ifeo 

irm -s&. wsistf 

Y,fib&««> jiU0 11.9 0?;*. Xt 

xjs^w^s, ii.8 6tis# 0 + , 

^ a - at Y, ffiiiS^iScT^'BXtX; rant, H 11.9 WK 11.8 
i03 Wo £-f- A ; MW 

fl? =f*iS + »G~'hx $'ftMc) 



(d) (e) 


a u.8 

11.9 wra^Msj^MwtrM x ’£s.'Hmmz 
rant, iinflusM®xtucAW 0 ja^, sa^wNaa ii.9cap^wffl#, 
it^sjffl^WS'^sriglElki^iffeA'S'ttWIKflo J&WliR^MT-fSfn^iSc® 

USfni£WliIPi&^M»l@i: a 


M * XtfJttt; VUk*Jk*Jt4rWL*!&4.1*? 
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fflW. 

0i] n.l 

jftS-flfcipT ®!l3: 

Y,- = j8 l + ftX i + « ( 

#t Y = X= i = *i 

(£) d&ikSfc* = 

V, = 1 992,345 2 + 0.232 9X ; 

se= (936.479 1) (0.099 8) (11.5.3) 

t = (2.127 5) (2.333) R 2 = 0.437 5 

*#£*> 1 *jfc, 23 

(11.5.3) (11.5.2) <¥rtx ,• ftIBMB, & 

UliBTS*: 

lnfi 2 = 35.817 - 2.809 91nX j 

se= (38.319) (4.216) (11.5.4) 

t = (0.934) ( - 0.667) i? 2 = 0.059 5 

* i* *. ft * £ + S * # # £ '14. :,3] 


«*i¥ (Glejser) &&_L4ftfl3tT-W3£tftSft. n 
#1K, ftM. 0LS|al!BJfc#8£ a, ZJS, ffl a, MfcttfiXt ft vHfci*' «,? ft 
M^MXfSi®!a o £f&M£!fe>K 



= ft+- 

ftXi + f, 

fij 

= ft + 

ft /X, + 

«il 

1) 

2° 

+ 

fci+». 

6-| 

=ft+ 

fc /X, + ,,( 


=/ft 

+ ft X ; + V, 

*il 

=/ft 

+ ftX? + T»,. 


8 + t>, 

#*#«c*'05«»rf^*-#sasg^iSitta*i!&jtaia«ffl* fai;3g«^ 

i «i i = /^T+m + v { m u, i = /ft + /? 2 x? + Vf 


# il * :*;*-*£: ttjta’Jt?;******#? 


►57? 




at. -AiNiPli&dl^AfKigW^S, Wilt. 

TteH&tfttKj-'H&ffl, £ 11.7 U. 

« 11.2 

*&M ll.l. #0 03 (11.5.3) 

(X) 0 03, #$]frT£ife: 

Ifl.l = 407.278 3 - 0.020 3X. 
se=(633.162 1) (0.067 5) r J = 0.012 7 (11.5.5) 

t= (0.643 2) (-0.301 2) 

i4*t;fcS7£#W*;te&0r#i!l#jftifco 
we &3S3.8*. 



d, = m i ffi n = MSSi| 

w*7caE«iftwi'» 0 ±ifi»a«^**?r«cTa3jritfflTtt###iitt: 
y, = A + /»,x ( +«... 

&m i. w y »x 

#812. H*M*I«.-I»X, (* 

***. 

#85 3. «SA(Mfaffi^*» ft *»B.«>8. #* r, wa*ttBiaat 



)t- @ S KE df — n — 2 o 

rae*****^-*x$it. wurftu.-i^*-x 

r,, (11.5.7) +« t &&{*»»*«&&. 
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Wn.3 §^*g*&3£&!ji&iU3o 11.2 * 

MS, $£**•&* 7 (£,%) 

( cf, , % ) Q 

+ ttfc*1f#ft1R£Jlia*ttifc (£,-) tejsi® (Jfi#>fi£o- 

*£*) 

£> = A + &><*,- 

flJfl* 11.2 t ftt#, teit-biUMS, #A + it#tbA£ a 

iZBk) *&, 

itto 11.2o 

j£)ll-S-A (11-5.6) #: 

= 1 f 110 

r! 10 ( 100 - 1 ) 

= 0-333 3 (11.5.8) 



■£# 

E it 

¥«l¥ISUg 

% 

<7 i , 

^Islft5 

##£,% 

e; 

| Q, P 
%.& 

1 ( E; - £i ) | 

1 a i 1 
&<]^& 

<j ,• w 

mm 

d , 

<i 2 


12,4 

12.1 

11.37 

1.03 

9 

4 

5 

25 

mw-%± 

14.4 

21.4 

L5.64 

1.24 

10 

9 

1 

1 

tt&£& 

14.6 

18.7 

14.40 

0.20 

4 

7 

- 3 

9 


16.0 

21.7 

15.78 

0.22 

5 

10 

- 5 

25 

s.*r#K=ts& 

11.3 

12-5 

11.56 

0.26 

6 

5 

l 

1 


10.0 

10.4 

10.59 

0.59 

7 

2 

5 

25 


16.2 

20.8 

15.37 

0.83 

8 

8 

0 

0 

wi 

ts-t ®#JSSS 

10.4 

10.2 

10.50 

0,10 

3 

1 

2 

4 

a.fc 

13.1 

16.0 

13.16 

0.06 

2 

6 

-4 

16 

.SRtSS^r 

Bit 

11.3 

12.0 

11.33 

0.03 

1 

3 

- 2 

0 

4 

no 


* # g 1»J 93: £■ --5.819 4 + 0.459(J<r |O 

+«£w#»d c 

tfc: fcfltJHfctfflasu 


@iiiii»iiii»ii»iiiiiii«8iiiiMSiiiiisi^iii 




* u * i* & IT m^Jk Iff *&&&&? 
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(0.333 3) 1/8) 

/Y~- (TTi iT) 

-0.9998 (11.5.9) 

tff 8 t g lilt. *«4l0%a!iS;f**.t, f /> tt 

*0.17, gift,, «****«*#*:* if 

v, - /3, t- &X.- + «, 

ffiittff? wail|6]£**: 

a]=a 2 X 2 , (11.5.10) 

&4> * 2 M-f«o :,8: ' 

fg;t (11.5.10) i&ffi tf? t1i-I^SI®A‘fiS 

(&li. 6 l 5 f 0 ) 

snm (11.5.10) 19 ?M, W'JMIr x, (gjffi^;, <7? dug*c JnJftltaiH 

aMUKftftitiJiP KW^*S 


ifr» l- M i/J' X ft x 

#i»2. U(iM4’WctWHt, (»-e) 1- 

ism (»-c)/ 2^0 

f*3. ^jBiiJit*(«^c)/2MMm*(n -c)/2tjffifin^ia-a--^ 

reija, 2rfa rss, ft rss,, rss, x, 

{S0f®ni!).-iw rss {'hxmm, sn rss, x, mmmm 

!H n RSS (**-&gi) a a® RSS ; 

<df) 

J£* (Mt£?) s*s. ST 

#»4. ifUfcfci^ 

RS^/df 

A " RSS,/df (11.5.11) 

£, imwi (115.11) wiaffitfrif & 

m f r s>iu 0 


• i* * & & * # «b 





iOO 


$0 , itWKlA ( = F) F 

m, f o 

M@rf f W t t)S I fMISlflfi i Jo am®. 

(gPRss,) (sprssj) 

£#»» C c ll9: j?+T®^s^s. 

sn, so itf, c Mi A 16. WM#A*|Jfcifc, ftSH 4 >ta, 

^M-30Qf, = 4; ^ « = 60 N", c = 10 ^jS c t2#: 

asiliitfi, itx$MW, 

L 4>, ttHTfttf-'h X Win, fc 

Y, - ft + &X 2 , i ftXji + ftx 4 , + «, +, «r«ca* x + 

mwjt-, in*«{n*3fetst^fl!i«w^ m«mn- x mmmf 

fifln.4 1tX8i^tB-I«tttt. ft 

in** n.3 ttxttan#jtibft#. fe 

*»ftfi]^«fcj »**im ***££**, i®«#t 
ft**: #2f (11.5.10) flr*. * Taffr^fe, ftfflfcftfr 

#?f 11.3 + „ 


g&;§ & ggfij* ■» ? j3&j$£&£ 




HfiPilsi 

31 11.3 

Y (US) ^*AX (Ik) fS« 


Y 

X 

Sx«)f 


Y 

X 


55 

80 

55 

80 


65 

100 

70 

85 


70 

85 

75 

90 


SO 

110 

65 

100 


79 

120 

74 

105 


84 

115 

80 

110 


98 

130 

84 

115 


95 

140 

79 

120 


90 

125 

90 

125 


75 

90 

98 

130 


74 

105 

95 

140 


110 

160 

108 

145 


113 

3 50 

113 

150 



# n * &*'jii±; 

£* m $ m * nv # & * * n? 

. ►jw 










125 

165 

110 

160 | 


108 

145 

125 

165 1 

ifl + lft 4 

U5 

180 

115 

180 

"mats 

140 

225 

130 

185- 


120 

200 

135 

190 

145 

240 

120 

200 

130 

185 

140 

205 

152 

220 

144 

210 

144 

2 LG 

152 

220 

175 

245 

140 

225 

180 

260 

137 

230 

135 

1% 

145 

240 

140 

205 

175 

245 

178 

265 

189 

250 

191 

270 

180 

260 

137 

230 

178 

265 

189 

250 

191 

270 


/s. 


# 4 , a*** law 13 

OLSUMB, #it ##&.$#.£¥**>, &fr%M-.!LT *#*?£«)., 


Y, = 3.409 4 + 0.696 8X, 

(8.704 9) (0.074 4) 


Af* 13 <0 : 


r 2 ~ 0.888 7 
RSS, = 377.17 
df= U 


Yj = -28.0272 + 0.794 IX, 
(30.6421) (0.1319) 


r 2 = 0.7681 
RSSj - ] 536.8 
df = 11 


A4S4S*ftinffi4: 

= RSSa /df = 1 536.8 41 
RSS, /df 377.17 /11 
A = 4.07 


tff- 11 11 I *£, 5% IlifftiWf (1*2.82, 

if-ft-itW F ( = A) i 

#w, *&*■** *■¥■** i%±, M&m&&&&&#&& 

m%o oh+&■/) a*. aa$j a »/>tt£o.oi4„ 


3S4 ► 







V1 


( Breusch-Pagan-Godfrey) Is Sit o 21 :)£,IS=1F^J\IS - E 

effl (»«-BSWIa}'r'jm8!J(fft*), ®1R«T->tiW 

#f?W x*iifcMiF*m»L (hpg) » 

&, rojwi§^s#^^&5^®fio 

Y, = ft + A X 2 , + -- + ftX* + w f (11.5.12) 

^ = /(a, + 4» 2 Z 2( + --«„^„J (11.5.13) 


BP *7 
/£ : 




2 

<J f — a i 


fflZn; + *•■ + tt r „Z 




(11.5.14) 


HP a* MfZW-tittiS.. JUS «,-(>,-■•• = «,,=(), M^- ai . ltt>J- 
#«« H lit, * 7 f& H Ji& tt. HIa, - a 3 - --- - «„ = 

o, jstta^^a-iu+jftiftw^ss., &{*&&&*& k* 


#m i. 
2 . 


M OLS lift it (11.5.12) m§n fk % u ,, a 2 . •• •. a., 

i\-n * 2 = s«;/», i°i mm 4 .msiss * 2 m w, ta- = 


OLS Idi i |- jft J4 2] a 2 /( n - *),..". 

£3*3. A: 

p; — u 2 / a 2 

r, 

0B 4. WJlijltft£ftl P, HmZ (Pl U:4 : 


£> - a i + a 2 Z 2i ■+ - ■ f- a m Z mi + (11.5.15) 

^#5 . m. (n.5.15) $aj ess (ff.:#¥tr«i) jf-szX: 


0- 2 (ESS) 


(11.5.16) 


WJ: 


(11.5.17) 

toy 

442 filSi#, ©M(8S4g)% ( « - 1) 6<j x 2 ^, (til: asy:®>jSri£lft «) 

EBfc. *nJfe0rtmtt0 (- x 2 ) 

'MW 'A BPG ”-ESSfl:*^9ftgEitttc KJgCHlft 


V38S 


« n * frir* t± : nx* ***■#**&& t¥ ■/ 





fln.s is 

****#-£###* ttttStt ft# (* 11 -3) e * y^fx ®!)3 

# S'! : 

&m i. 

Y, = 9.290 3+0.637 8X, 

se= <5.231 4)(0.028 6) RSS = 2 361.153 

i? 2 =0.946 6 (11.5.18) 

&W 2 . 

5 2 = 2a 2/ 30 = 2 361.153/30-78.705 1 

#*3. J3 78.705 1 ft# I 0ifl (11.5.18) ftj$£, p i0 

£*4. IR^P, ft (11.5.14) X, ( = Z i ) *un#4* 

0 !/3 : 

/>,= -0.742 6 + 0.010 IX, 

se= (0.752 9)(0.004 1) ESSM0.428 0 (11.5.19) 

jK 2 = 0.18 


0= ~(ESS) =5.214 0 (11.5.20) 

£ BPG^&ftfUST, (11.5.20) + ft ® * i4iifc .il # 1 Y-g X 2 

La.-, (n. 5 . 19 ) +Rsfr-'Ma!Bjc < >] + at 

f l •Y § 111® , 5% ife#* 2 fit 3.841 4 *> 1% Ifef-j; 2 -fi£ 6.634 9 0 
0f«l#ft r ffi 5-2140 & {ST-* 1% S if'11*^3: 

ft*. aft, *»*is&ie-£, 

a**$j£-*#*° ***at-f at* «, ft ie* 

‘Tilii&lfrif ifeft x 2 


4iS 

jB^irsttw xasfliafliiffiaaffiff.. ns BOPtetfeMsawwiESitfi 

JfeWaifi. ff#0r&aiKtti*. 

fi(*t 

Y,- = i5. + ftX 2l .+ ftX Sl .+ « ; (11.5.21) 

386 •)+##»#«’» 




in 


#*i. ft it di.5.21) «... 

#U?2. #«$UT (4SI6) FTU3: 

ft; = o, + a 2 X 2i + o 3 X 3i I < 14 X 2 ,-' “ 5 X 3 / + Of, X 2l Xji + Vi 

(11.3.22) l ” : 
X *tt*Hiin5c. t:in 

w-^A'*i3cx*w«i!fljn, asnr5iiani!)a;u6<jffi^^-o 
**-#83*, RPfcMttftEin^-fc'Atf'e:. JA&'i" (Mitt) IhI 

B* R 2 o 

t&»3. BTiilBEW, MWffllsiiajFfttt J? 2 m 

ix&ttsizmm') i^«iki x 2 ^^’ sp : 

rrR 2 ~XJ t (11.5.23) 

niy 

K+ df W£jUq«J = 5 Wl 

4. $0# (11.5.23) x 2 MH 69 Mr# x 2 

m, $p*^sa, * 

Wtmi&, MM® (11.5.21) * , « 2 - « 3 = a 4 = a 5 = a 6 = 0 
25) 0 

Mll.6 «####£ «#&<, ft# 41 £Hft«; ffi ft#, S. *j # 
M (Stephen Lewis) % if T to T 1§J !f3 ^ S' 24 -: 

InF, -^3, + ftlnX 2i + ftlnXj,-+ u, (11.5.24) 

*+ (i££ cr ■§ fb n $,ft) 

GNP A. tfc , X 3 = A^ GNP; in** t £j;«o ffc 6i«i£ A y M x 2 * 

Sf * «.« «iiS), AH v-!? x 3 # £ & A £ (K* 
ftAifA, ft), 

£fc£*±# Tis^^fto tfftff]**,, !■]#*## + ***# 
A-f ##A*A#^j|B#il*#ftftWft#, A f] St» & 

ttffftWSl&aSttft&jSjfliFAi! i!3 (11.5.24) # 

SIWftft, ftaHtoTfe* 1 ” 1 ; 

S 2 = -5.841 7 + 2.562 9lnTrade ; + 0.691 SlnGNPt 
- 0.408 1 (InTrade,) 2 - 0.049 1 (InGNP, ) 2 
+ 0.001 5(lnTrade,-)(lnGNP,) (11.5.25) 

R~- 0.114 8 

a^«-f? 2 = 41(0.114 8)-4.706 8, t 4F&44# g Aft £ 5 ft * 2 


•* 11 * -T'^ ^#4*-45 ^ 


►3*7 




* (Afti?)* A+T 5 -t- g ifejg, 5 % life -W- x 2 IS* 11.070 5; 10%i|fc#ttA 
9.236 3; 25%i$# IS &6.625 68 T - t? % ft ft 0 W . ftlf] # ft T f#ife 
tt, iiM 

■••■Pi'iSfiasWo w-Mia^m 

fiOEifiTC, 'tifflWT^r O&HSS#:#) 

@iJt, 

4 (11.5.2) 

iMBR, ifenftlSS^S. £* 13 

(tHl® 11.1 t> + 60f5 5 &*!»%. ffte&fclTM |#B») 

*#W**fSo Bft«HE 

fjfl, R!ia*mww-A-^ttiKHftifts #tu 

a * X Bi!, jm w £ *f. w n & tfc x s *t a £ tit i£ 60 & &, •■ ;21 ’ ■ 1 

figs. ^ xm 60 it % n i # i'sa «in «it m k- ft m n, a % -e 

ftFflJfft'P-, atM$iS-El# ( Kocnkcr-Bassett) ( KH lest.) f . Njjf 

A-jS#.WKlA, KB t&M&ai ft® 

a*. m^Jg : »f-5E^'Ma!t3^»PH0. FMEt+ttilffifiO^ 

hm-iwm* nwnsiir, 

Y ; ~P I + ft X 2 ; ■* ftX,, + - + fcX* + «,- (11.5.26) 

ii!fi+Jlfc«?8#M.ftft0 «,., tfcffittit 

13 , = a | + a A Y t ) 2 + v, (11.5.27) 

*ft ?, sauru ai.5.26) 'f'WsijMiiiiia, ffiiaiuss a 2 =«, #*« 

fElfc, W!|ajliJl*r«^y/-fl-^-j&‘^1i 9 ftJWMftj * &&&F&%£(£&«& 

MS. (ft: F,.* — «J 3 ) l£M (11.5.26) JS5R*t»*S. )«#££¥ 
**t (logY,) 2 SEftFhQo KBtfcJftMB -t-ffi.&ftft, KP fig ® 8$ *9 
(11.5.26) t*WfiElS;H» ft## KblfttfcJHft 

mi.i, wmzm, # (n.5.3) 'vmvmnmiTh-^ di. 5 . 3 ) «im* 
it60 ??affIsJlB, *4^*»SETt±»T'T, ^Minar«3E«iftc Hl + Jlfc 
Wl + R^—^01)170, KB « ft - « ft [at !)3 ft 


11.6 


iK $U if. & 9 M 60, # ft g tfe £ 2* ft ffi if OLS liO if fi 63 X (1 It fn- SSt tfe, 
fla*Pffi , EMn*M*r*«, Sltfilifi (BPftft#ftft) 60, 

Hitt, tttjfiMSiSffldo ft 


tf&FM-WWM ■ 






a: in# 11 . 3 mmmmm. aj*e»»7. 

SCtS*Jftiilt)i*/b-*, H #&*¥-*, ItSiiWttiiftSBLUEo 

4J6 Mu .7 jinteft/j'—tRftiRiyjo *«.% & a. imta-m * # 
11 . l + ft ft*, SffctHA5;Jt:JkAft*.Rft#S 0 **#*&, ftf3Jfl l 

(1~4 fil), 2^ (5'9fSU), .9 $. if 

(1 000 -2 499 ff,X), ft ff] a -BT # * + 4 M It it A & ft *R tt * T f; :4i- 
Aft u - (jH2* 11.21.) 

J5L4 Yfift*i&#JKlW£ (lx), @Xft*t4Af, Ifcltt-ftBl 
THUS [##7tS (11.3.6)]: 

V, /«», =j8,‘ (1 /fff) + /9 2 “ (X- /<*,) 4 (fl f /»,-) (li .6.1) 

£**,**11.1 * ftatftHfAftfc^ft. it#ifcia!l3»r*t ft 
* 11.4 £ jfe ft 


* 11.4 in&ft/hz:sells ft MfR 



StikAft 




V 

X 

fl 1 . 

i'Orf, 

X, /<* 

3 396 

1 

743.7 

4.566 4 

0.001 3 

3 787 

2 

851.4 

4.448 0 

0.002 3 

4 013 

3 

727.8 

5.513 9 

0.004 1 

4 104 

4 

805.06 

5.097 8 

0,005 0 

4 146 

5 

929.9 

4.458 5 

0.005 4 

4 241 

6 

1 080.6 

3.924 7 

0.005 5 

4 387 

7 

1 243.2 

3,528 8 

0.005 6 

4 538 

8 

1 307.7 

3.470 2 

0.006 1 

4 843 

9 

1 112.5 

4.353 2 

0.008 1 

tt: 

***** 

oi.fi. 2 ) +. s^-sue 

V *11* (M&ro«&£) 

(yy*) o/*) ?u 

»3g*&£ n.i, ttUAtts 

(X/*)* 

; 1 -- 1 — 4 'tlH.a:, 


2-- 5'!lt«!.r„ 11.1. 


4 it it® pftglti , lag (U.6.1) S^ftS§.^o OH+ 

*?) sit, 




► 3*9 















+ a-H-ife3±« —-hM 

(I?) Minitab, Eviews) c il. & ';£ I? (11.6.1) Sj % — % & W 

# .6: (1 to,) ft> (X ; /j ; ), 

#HkA*fctt0 OLS, * X,. t OH+4?) 

WLS W 0 !l3 ^ #> T : 

( Y/7, ) = 3 406.639(l/o,) + 154.153(X/rf7 

(80.983) (16.959 ) (11.6.2) 

t = (42.066) (9.090) 

j? 2 =0.999 3 f3,; 

A t fc«, HiRifrib-f w ols mi3&&js>Tz 

Y, = 3 417.833 + 148.767X, 

(81.136) (14.418) 

t= (42.125) (10.318) jR 2 = 0.938 3 (11.6.3) 

£?MS 11.7 ^ t, m ******* MSB 10 u 


M «-• 

4^ Snffifflrift, SMrmffi wls»1#pj blue tti+fto * 

M#OLStt4+a^j*-^W1*A#^ (Mii t> —Mlfii+wJS? 

SWc 

mussbm®* tfittM, nnattdia 
W-m& it, **«*»<£«: (Bp A#*) *f«WSiEitlt 

i#o r32j SHn>8Wr&»±iftM, WfejBtB^-ISIHrtfrifclEffl. 1EM 

HA.4^®j7t^^S/fc (SflTSP, ET, SHAZ- 

AM) OLS#^»^*ISWraW , 

%1 IS 1*1 # <§ is (robust standard errors) 0 

Mil.* frttSfffttKiPJo. 11=- 3? -+W A . tfHIJf]##. (Greene) ft 

?i = 832.91 - 1 834.2 (iftA) + 1 587.04 (ft A) 2 


OLS se= (327.3) (829.0) (519.1) 

* = (2.54) (2.21) (3.06) 

ft# se= (460.9) (1 243.0) (830.0) 

t= (1.81) (-1-48) (1.91) 


(11.6.4) 




&4 1 y = 1979 & , & A= 1979 #■ & W A^--RA U # 


KtS?TOI, £ (W#) 

* fflttfitfi 0LSW£/M9£c fiHftfi#, ®^®fl 

7i:« 5%7jcV-±^it±M*. Mitlil, ff# 

i 18 A- T'i'J'f tt IF. fc ■?! A. 

&U^3g± (Wallace) Wift'fc# (Silver) BfVL 
&J: 

+ (White option) 

*.fri4s±ff##aiH ols i«ib, »r«*in*-&# 

A ttft# + #AH 5 $ A - A A * « H « J 35: 


A - ft + ft A + «, 

mnm&% ft a th . 


1: j£HA#IF.fcT X?: 

£( u]) = c 2 x] 


(11.6.5) 1363 


liiF.ttT^s^tx Mf£ (is li.io), MRr*m«stt$nT4ett: m 
x, ifiB*JS(&?S!: 

x = l H a A 


4 79 


- ft + ft + ^ 


( 11 . 6 . 6 ) 


# + a'MSWFM, S$T u ,/X iC M&WB il&. 


£C,, ' > " £ (x)'“i" iEl " ; 


— cr 2 


#Jffl(11.6.5) 

MM v, 65, Jf- ofXt')E^ A® (11.6.6) fit ft OLS, ® 

V, /X, tt 1/X, &0I91U3, 


* n •# **#.^*.f a#? 


►JP/ 





i-M 



Blit.10 


X 


ft 0, Sift, S0f!l®*«S, 

w <ii.6.6)<, xm 11.20 


fg!3l2: X iu 

E{u~)^o z X, (11.6.7) 


JllSiU; «,- W^TSS^fiiEltTX f KMMiEttt X, IPI$)£ 

*&*8!®«iiiT <#*K 11 .ID* 


V, ft 


n/x, /X, 


02 V 


v'x, 


- ft + ft yx" + v , 


J54 1 vr- u,//x, H. X r - >0 


( 11 . 6 . 8 ) 


&MM2r^^i£3i, E(v)) = ff 2 Hiit, sm-oLs*t 

(H.6.8) jtfr Y,/-/X t tt 1/yXWv/XiWlaijHo 

HifcsjflajSj&iae* 

Siftihftffifto (11.6.8) ZM, Fimmx/X,, BpgiSJJg 

»«®o 
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X 


fflll.il X 

! 

Mg 3 : %k£1jgtiEtkT y : 

JT(«?)“ff 2 [E(y,)] 1 (11.6.9) 


/iW (11.6.9) Mg7 «< Y KWfiSijW (#M 

11.8e)- fltfts 

E(y f )-i9, + ftX ( . 

_^_&_ + fi _£_ + _fii_ 

E<y f ) £(Y,) p2 £(Y,) £(Y ; ) 

= & |_£( y.) ) + K( y.) + (11.6.10) 

# g ^ - «,-/£( V,) , nil g 3? HJ3 FA v] ) = a 2 ; gp ^ tfclj! w e & Itf 1A 

MUISEI (11.6.10) 

*gE( /?, » ft. (11.6.10) 

m, a as, «(n»i8 y^&^ 2 x,, ssE(Y l .)»-ttttn. pm. g 

SWi^afT: tfJfe, SJ3.&ft##251469PJ«. AfcTttW OLS 0!Ja#$1§ 

y, = nsfisirattiHUM VifljspFwstaiiiEtt: 

f~ = ^‘(^) + &(^r) + v ‘ 01-6.11) 

Ktv(‘«A)c £#2*1**, «flJf#ISUEI (U-6-1I), MM Y, #giE*f 

►593 


»U* frj-£U: &£ ft *tr-#«#&«.&#'■ 




F.{Y)), mst, JnSttVaS-kaai;*;, && (ii-6.iv) 

W*8S 0 

flj£ 4: ftlol iU Y, = ft + ftX,- + « f ffi It. ig$U : ] 

InV', = ft + ftlnX, v u, (11.6.12) j 


MSu, R® so-H»-F«ffi 8 0 (a inso 
( =4.328 0) {2WMfg-pln8 ( = 2.079 4) 0 

»MR®»ws -tt&JS, ^I5*«!ftiwai ystx«5K, spxtfSzT* 
y«w»ifc$ftc ftjn, y JiMiffix sift:A, (11.6.12) 
am®#*®*, ft &« ft A W - 

'Mit. 

G2fflW-^a£u (M-T«ft*»0f^*W-«(61M. #»^®U.4.) 

iwswcaiw, w±w^wifew* 

ftttiCi H- (ad hoc)o Sfn»-h«£t« *U 

/Aidtt, -» 

*** ff'J 0f # i£ WMxE# Jtffll W -* |BJ«: 

1 . ®(n*^FJfe9ft±^feia).!£aww 

-t- x3El*3E»»* e ' 37: 

2 . ®se 4 »mifeW*t»3E*. y *nx 

3. i&Ja , • "’Nf i* fl! 3€ (spurious correlation} M|p]iHo 

K. i£fj<3b, HW^KPttl 

y, = ft + ftX, + u,^>, Y#ox-tiiWtS 
*« ®«3E»«5MY < /X j =-ft(i/X e ) + ft 4», Y,/X, rn i/X, 

Ht, JSfftfflJSJ itelfe. Ftt&«ttffeg$, 

*, dfeR^Jn/J'^. 1403 
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&.vww»j)\ ■ itm«0f*m* 







§11.7 \=f~ 


},H:1 


& m M ft flJ £f # 1r& ft ft) it it m , * ffl JB PS -t 0J ^ ifc w w# -E 6 tJ&WlT 

sia2i*t‘ew-att#:»Jt 0 

0411.9 

itlMR#^:ias4 f £•£*_*,:» HlfJAk 64 

aumUffS (8.2.1) +0f:F«M§l!flg* a 

ft #* (8.2.1) 4 1 tf S'J 41 $ £ @& S 11.12 to 

Afi-ttf, amtaj#ft#a, «.«•#>&, **. 

tt' e Tffi#)!t#ttc 0rB*. 4%-lf3ffltt£, **?**#£ 



ffl 11.12 @!Q (8.2.1) 

& -f % M -t- ® J3 7t GNP # FLR, &T&. fttirtf K#EI!0 (8.2.1) 

ft t--Ms |B, * # #■ -fe If m is 43 ( 8 . 2 . 1 ) 

CM® ( = CM) m®li3o- &flJ#S4;*PTI£ifc. 

a? = 854.400 6 + 5.701 6 CM, 

1 = (1.201 0)(1.2428) r 2 = 0.024 (11.7.1) 

;±: 4, *K0!l3 (8.2.1) CMAK0!)3 (8.2.1) + #iftb 

* ft CM tt , 

*° ilt 0 >)3 fft * , fX £ ft -¥ ^ -ft it ft CM 4 l fS] & jfc & ft * £ ( % ft 

r n .it »*£& . 'ik'x'jr'Jt -Ki *•*)&*" i"#? .► 




*?), iish* ^ &*6 #{£#, JSft-M. 

CM&itf fH$ 0 !H , f *5i£r 

# (8-2.1) CM tfftBI !fi , 


I a,-1 -22.312 7 + 0.064 6 CM, 

r - (2.808 6X1.262 2) r 2 = 0.025 0 (11.7.2) 

ISHt, c flL##£i+£*, /?r « J* £ $1 Jfc tt 5 ft if « CM 

1i ft H ft 4 & tit #3 &% 0 

s. js ft w * ft .* x * ft fr # # n & tt ft $, ft in a *r ft «l it f=? # ft n 

iiiito ft ID 4 it SH& it (8.2.1) ft / ft, 

&ifc-§ftS (8.2.1) tifrlhttSPgS-ife'HJ-’lBfil, 

Ift, (8.2.1) ***###■*£&*PlJfc,, 

W 11.10 1988 #£IS L8fti ic il!£«{$:W R&DSHi, t&MftHiH 

*11. 5 »m t*b isft ft a## m tittB. anasfafimtfsifcft 
1®, **«:»# « ft ft £ 7C it- & ft* t fiMgSj (Rft, 0fst* 
r&dhbimi wuxi) ftsne4ct,ft fttfmftft**. Eing*inT; 


R&D, = 192.993 l * 0.031 9Salcs, 

ses* (533.931 7X0.008 3) 

t= (0.3614X3.843 3) r 2 = 0.478 3 (11.7.3) 

it ft* ft . R&D 

• U.5 JtS«$J$r: 1988 ¥JtSSFK35?F£ (R&D) ISfflSiii 


(0r * « ft *S LX n 71 * ft if) 


.r..«fe«fr 

«tt*t 

R&D JS11I 


i. 8 *13 a* 

6 375.3 

62.5 

185,1 

2. 1MSlftlk<fef& 

11 626.4 

92.9 

1 569.5 

3. K*frifc 

14 655.1 

178.3 

276.8 

4 . -few- h j*r 

21 869.2 

258.4 

2 828.1 
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5. 

26 408.3 

494.7 

225.9 

6. -SSMS'lk 

32 405.6 

1 083.0 

3 751.9 

7. 

35 107.7 

1 620.6 

2 884.1 

H. 

40 295.4 

421.7 

4 645.7 

9. ft® 

70 761.6 

509.2 

5 036.4 

io. -p.;t«« 

80 552.8 

6 620.1 

13 869.9 

li. fM 

95 294.0 

3 918.6 

4 487.8 

i2. «»«-raa 

101 314.1 

L 595.3 

10 278.9 

13. 

116 141,3 

6 107.5 

3 787-3 

i4. itir-fi 

122 315.7 

4 454.1 

16 438.8 

15. TL-&. 

141 649.9 

3 163.8 

9 761.4 

i6. *^a4fr*3it*a 

175 025.8 

13 210.7 

19 774,5 

17. IS 

230 614.S 

l 703,8 

22 626.6 

is. nr 

293 543.0 

9 528.2 

Jfi 415.4 

it: j.ik mtkmmft&mmmftttn,. 

Busings Week , Special 198-9 Bonus Issue, 

R&D Scorecard. 

pp. 180-224, 


(11-7.3) td'UliisnJgt 

®i£M A, 11.13c ^Jlts 

**♦ **, *#**¥*$«t*£«**»#*. * 


10 0(10 

5 000 


-5 ooo - 

-10 Ooo-1-1-1-1-1 

0 50 OOO 100 OOO 150 OOO 200 000 250 OOO 

tfifttK 

&m$H R&D ttigfft&ffilHitl 



mnm 


a U.I3 sum r, irJ) 


*" a * &1r 
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a) i - - 974 469.1 + 86.232 1 Sales, 

sc-(4 802 343) (40.362 5) r 2 = 0.221 9 (11.7.4) 

t= (-0.202 9) (2.136 4) 

a ■ I - 578.571 0 + 0.011 9Sales, 
so- (678.695 0) (0.005 7) r 2 -0.214 (11.7.5) 

t -■ (0.852 4) (2.087 7) 

7 00 (11.7.3) #£#7fi ttft »rSH± = 

a]= - 6 219 665 + 229.350 SSales, - 0.000 537Saks? 
se- (6 459 809)(126.219 7) (0.000 4) (11.7.6) 

t = (0.962 8) (1.817 0) (- 1.342 5) K 2 = 0.289 5 

HR R 2 1ftfrn=18. ftll']#*'] kK 2 = 5.212 4, & T' #£ # :M £ tt ft j£ #MR 
-iSt^T. da A ft 2 ft z 2 [ ft * (11.7.6) «fif'ii|3xj c 44 

5.212 4 ft-*• x 2 1ftft /> tt ft ft 0.074 c ft ifc'h /> 1ft A* 

ft, 

&■£, 3H1& (11.7.3) 

R&D 0 0i®@J 7 £ «| ft ft. J» 

>2 #; # 3 m Fr n £ $ ft # ^ ft # ^ * *> t tt, t in it >f & f. ft P ^~ # 
is» ft*. xt-ffc* airi-ft® ft 

^ S 11.13 * ft && ® (11.6.7) -;fe-%$Sf ® 

AtfcW. #&#$**, 

-7= = -246.676 9 + 0.036 7 /sd^. 

v Sales /Sakd; 

se= (381.128 5) (0.007 1) R 2 =0.364 8 (11.7.7) 

t - ( -0.647 2) (5.169 0) 

® t. it -»r W # Ji s£ # « W it R H m 61 ^/SaieSj (St 14 SI Df S, # 

(11.7.7) $ (11.7.3) fttt, 

£ (11.7.3) + ft 0.008 3, (11-7.7) tR| 

0.007 1, ft T (f 14% c 

f^ft+-«ftSt*. Hin*e£3& 11.6 f + M i't it ft # # & Hi Ap T If # # 
^ M. — St ft # 4 It: 
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R&D, = 192.993 1 + 0.031 9SaLcs, 

se- (533.993 1X0.010 1) r* = 0.478 3 (11.7.8) 

t= (0.361 4H3.158 4) 

5«0I& (11-7.3) 401b, ft-**- 

Jl-TK, 'Ji ^ * 3f!, &$;*:#* 

a if, w ft (n a .t k #18 4 - *1 si, 

11.8 


IhISiJJ:- tr + 9fitifel» R&D % f] iff SO, SKffmiSiM 
(n.7.3) 

*£{11:54-0 a— HkmZ, 

(Si^AiEtn-il'Sl/^ttfWfrqi^HjB? $n —fv.fpiffgifK: , i&iF 

Si- ^id^a-ftSEJK (John Fox) 

.* t £ fl ® 7* * ft e-HS, i& £ * # ft ^ ft ft Jig ;f ft #£$• 

■£ ^ 

il. tk Z & Z & % $: , 7t # i® M /Jv if 4 ft -f: & tt fo /J- — ^ Ji 

%(*»■*. *#-f /L^E t: #*.§*, ff ?t$ 

.# ft a £ , x ( BP ig !0 X ) it ft i£ # A is & 7T £ Ij xt ft ft ft jft 0 ® 

A. * -sr tfc S'J — -f- 44 # - * •& ft % 

%? 42i 

PIM^M (11.3.1), S{ne#iiJt44 ! feitM60A^v a r(/3 2 ) f lj(11.2.3) 

Sf/^WWHJftS^S&iiJc 4rjtS/Je#ST. » 3 P#fttM«A-Svar( J fi;) 
* di-3.9) {£tU a ftfliSi®, fn 

sn^yEKiEfi-twi? "^mjz 

^r^tfcffi/Mr-gW lolB&ifctf-t”- 4 * 1 , fc{n*ft5?03'C,')i'Mf]@ c 0 ®)^- 

%i£ »-2 jrnfffirf-ft 

OLSTft 0.04, ifo'-ft GI.STft 0.012, BU#«jft/n#lft 3.33 -fgj 44 ' 

a (BP**#**) Mfl-tfW (ft—«*WT)» 

ft@ h± is m es« , 

4^T?i®B|S]W§4+f7i>j-t -««Wja^i£3W. S5W. ftffn.Tl*B£/«ajf 0 


# 11 * .-# £ tt ; X £ -F.£ iff ^ ii'i'i*? 


Y399 






11.9 




l. NiStlHSti 

4 . <r] eft. jta«fk/h~#?ife"Tift.‘U blue ttil-Mo 

5. OI^fA*f*to:fr£#*liltfffiW OLS&A8& 

w ols '&&;, * »f «r»nr 

bus $i *,««»«£. 

7. BP«-#«ttgSiHF»^a»[W*EJli*, Jin* 

*¥*«£*. Ninja* 

«rr««c*o 

«. BisnoLsa^. aim 


5 ] @ 


IpJSH 

11.1 ffllBfiH»aSiiA9!«T(HllS*iaJliE«ftW. SSWWSlf 65c 

a. OLSIfiitMSWttiSWW-IH^SfcffJ. 

b. tt*#^tt£ha, MfltfflW (»F^Mo 

c. ft#*aSttWWaT. OLS&^aSfttTttitttWfe 

r. tem-'MmnsiaiRift (tt»m, «■#), wj 

oLs*a£se»je*?iiijWfi(fi#Ao 

g. JP*«®II8W—^^^1Hje-*'SMIain%. HJOLS3 *£j»JB 

11.2 30 (W) XIVU 
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Km (.V) Wlalja'K »5JinTWIa!!la^* :i : 

W = 7.5 + 0.009 S' 

t = n.a.{ 16.10) R 2 = 0.90 <l> 

W /N ~ 0.(108+ 7.80/jV) 

t = (14.43) (76.58) R 2 -^0.99 (2) 

a. 

h. tkijn (D m ( 2 ) flsw ® *«£>*£# *• 

d. K 2 (ftHi? *ff Z*? 

11.3 a. ^fflOLSft-fti+^a : 

k I = v'A + ftx'.- + *,■ 

Is,! =vk 1 &X-’ + ■<.■■ 

h. *n**jfe f IF. 

jSMsSMKjEjtM* 

11.4 fi«s*l#«a!, Jo/rffi (n.6.12) BfTR, 

fimwawttiswiRjsjswttsss&Tfw^w^a-o #jsa, &s! 

y ; - p t x^u, (i) 

SIH^i 

In Y- — ln/3, + /? 2 lnX, + lnu, (2) 

a. « Inn, 

b. *H*E(«,) = 1, E(ln I4 f )-0? 

c. Sn*E(li. «,)***. 

11.5 ttt m (n.3.8) p; z 

ft - V-iT" 

WS (11.3.9) •FWvaKft' ) X nT £ & : 

var < ft* ) = ^ ' 0j- 

2_j tf,.r 7 

K4 1 jy,* = Y, - Y‘ ft I,* = X; - Y* ft X ‘ ■. 

Y* = l>,y,/;>k, 

X' = 

d’mm. 


► ■#01 


XU * ? f ; i^f J¥ T- £ # « •£• A fle’f 




11.6 % 0 KlBu SiiMSE (Hanushek) fll >‘i t&: (Jackson) feik 

in'FSffls 

C, = ft + ftGNP, + ftD,+ (1) 

■R4> c, = ^fg * W«.AJSi8«sas, gnp, t KSRlf 
.fi.fi. Blitn^-ft » WSfe'idl, 4HfrlKrB 
x ft 1 1 3 Kffe ff 5: “ft „ 

■MO fifrjfltai <r 2 - o 2 (GNP,) 2 , M.lffl#K 1 )».toT . JfrJboatifi ii- : 

C, /GNP, = /3, (1 /GNP,) -t- ft + ft ( D, /GNP,) + «,/CNP, (2) 
fit® 1946—1975 ¥»ft®#5]«g®g?®AnT 
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C, = 26.19 + 0.624 8 GNP, - 0.439 SO, 

(2.73) (0.006 0) (0.073 6) R 2 - 0.999 

C/GNP, =25.92 (1/GNP,) +0.624 6-0.431 5 (D,/GNP,) 
(2.22) (0.006 8)(0.059 7) 

R 2 = 0.875 

h. «£««««?« *jsr 

&», WffiT'teitW***? 'MY 

C. R’fiuj? («ZR. Jtg 

iSiSfio) 

11.7 #®ttvtWraHa (11.6.2) 3fB (11.6.3) W fe! |BM«fi® h 

jfio Sfcfh&BiW? 

u.8 iiEW*»r#—», ^M ft* Wft. 

U.9 *JS&S (11.2.2) W (11.2.3), ®j|, 
o? = ® 2 *< 

&BJJ (11.2.2) + *!:£&.&: 


var (ft) 



(11.2.3) 

« var( ft ) „ $ fig ift tfj & # A' £ T W var (ft ) *U £ fflj M £ #'>' ft 
var(ft)S:i’n]Kj^m^'Sfl-AJ4®^? (®7j%: 6> W DA _L&StWiT 
®SB-9i.> ffcfgtf (11.2.2) *n (11.2.3) 
fi-fifiW&ifeitiJ? 


• rf-*_«;*•* «f 




11.10 Y, - ftx,. + S^Ki) var <«,.)- 

<r 2 X^ 

ff.BJI var(/j 2 ) = (<r2>?V(l> 2 ) : , 

11.11 ffijfcii.i Y IE It 

(11.5.3) *&ii}Wig^-Slc 0 

a. M±ifii«I0!bifftH«S fl;„ 

b. IMIfl iKM, # lnfiJaftnX, PIlH. it^iiF.innQ (11.5.4), 

c. (fir®ft Kn^rm , # | fl ( | xtx,. 0 B. ## j a,, xt/Xs 0 b„ 

d. *|« f |*tXf W3pa«x, *'£:*>■ 2 «■:» 

11.12 m 11.6 £n ill 1971 £fM 1 1973 *Flg 4 $ f£ #| |S] £ R fe| & 

<*«£»? 

»,) ««?/«# fcfcwjwn iBtAE3£f»-'h 

II. lfe*tH-'Ml7nWJai$-«cft rt 


^ 11.6 


if®8S§§ 


SfSSsgSS’S^ 

(W7J £7£vt 





1-10 

10-25 

25-50 

50-100 100-250 

250-1 000 

1 000 f 

1971 - 1 

6.696 

6.929 

6.858 

6.966 

7.819 

7.557 

7.860 

- n 

6,826 

7.311 

7.299 

7.081 

7.907 

7.685 

7.351 

- DE 

6.336 

7.035 

7.082 

7. 145 

7.691 

7.309 

7.088 

- IV 

6.272 

6.265 

6.874 

6.485 

6.778 

7.120 

6.765 

1972 - 1 

6.692 

6.236 

7.101 

7.060 

7.104 

7.584 

6.717 

- u 

6.818 

7.010 

7.719 

7.009 

8.064 

7.457 

7.280 

- Ill 

6.783 

6.934 

7.182 

6.923 

7.784 

7.142 

6.619 

- IV 

6.779 

6.988 

6.531 

7.146 

7.279 

6.928 

6.919 

1973 - I 

7.291 

7.428 

7.272 

7.573 

7.583 

7.053 

6.630 

- fl 

7.766 

9.071 

7.818 

8.692 

8.608 

7.571 

6,805 

-1 

7.733 

8.357 

8-090 

8.357 

7.680 

7,654 

6,772 

- IV 

8.316 

7.621 

7.766 

7.867 

7.666 

7.380 

7.072 


: Quarterly Financial Report for Manufacturing Corporations , Federal Trade Com- 
mission and (he Securities and Exchange Commission, U.S.government, -fr $1 (1|4) „ 


a . *m ■- $ ?* a & it * # « /a & tk iw ty a *■? t* it jg „ 

b. #f (a) + if® MS/ilxtflS 


« n # & ^ #.. {«.^- ^ ^ ^ jfc a :> 
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c. aismswuiimafB. nm ft m w»*.2?:&® mh*mb # iw-mi 
ttjKn, £#£lalKift? 

11.13 E#*!*# (Bartlett) W** 5 tt»o [s] ftlffi# & * It * /, . 

j 2 s •■•/* $k i -sj, *±s 

***£»]£;£»*# ASA#. WKtt«in*tt:l6l*«flS# 

Ho* «?=<t 2 2 =--o 2 * = « 2 , BP# 

*P*lK«URtt**, »J: 


TT 


i> 2 


/ 


*&*&(**£ « 2 <«£) ttitW •'Hfiitfg, 

(«, - 1) ,1BJ «,- » 3 ilKl««H‘». ff-H /= 

EWspJWffiW, k - 1 CNSEW 

X 2 ^Hfj It'f- A/13 Jlimft#, : 

A = /(ns 2 - 'S(- / ' lni ') 


11.14 


R 




XtS ll-l »3R«gttE»fl»ft34#»iiErt5%aS*Y- 

ft: W# —(HP St.ft Hi) W «, gpjaio. ft *5-#* 
# it to f wm & w 0 pi m m = 


V, = PX, + U; 1=1,2 

V(o.«x 2 )W « 2 -:n((», 2 <t 2 ), MK-einffiMito £ 

X,= +1, X 2 =-1, iiW pMljnH&A'-miliii-lkRttJTgtv 

(ft OLS■feitffiJ&ft' £.? UIXIM'? 5JH WLS*f!fefcS 

«rft*Ha* sit, fommft'A 

11.15 m 11.7 &H3T si mpg (#An-e:M^fo, hp (&$ 

#13*), vol (*5«^|«lWi£*36KjR), SP (fiSSM) *1 
WT (« ltWH#3*MMvttt1p£M) *d5lft$:&. 


• if - * *g ■& •¥ # fik 
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iKM 

MPG 

SP 

HP 

VOL 

WT 

nm 

MPG 

SP 

HP 

VOL 

WT 

1 

65.4 

96 

49 

89 

17.5 

42 

32.2 

106 

95 

106 

30.0 

2 

56.0 

97 

55 

92 

20.0 

43 

32.2 

109 

102 

92 

30.0 

3 

55.9 

97 

55 

92 

20.0 

44 

32.2 

106 

95 

88 

30.0 

4 

49.0 

105 

70 

92 

20.0 

45 

31.5 

105 

93 

102 

30.0 

5 

46.5 

96 

53 

92 

20.0 

46 

31.5 

108 

100 

99 

30.0 

6 

46.2 

105 

70 

89 

20.0 

47 

31.4 

108 

100 

111 

30.0 

7 

45.4 

97 

55 

92 

20.0 

48 

31.4 

107 

98 

103 

30.0 

* 

59.2 

98 

62 

50 

22.5 

49 

31.2 

120 

130 

86 

30.0 

9 

53.3 

98 

62 

50 

22.5 

50 

33.7 

109 

1 15 

101 

35.0 

10 

43.4 

107 

80 

94 

22.5 

51 

32.6 

109 

115 

101 

35.0 

11 

41.1 

103 

73 

89 

22.5 

52 

31.3 

109 

115 

101 

35.0 

12 

40.9 

113 

92 

50 

22.5 

53 

31.3 

109 

115 

124 

35.0 

13 

40.9 

113 

92 

99 

22.5 

54 

30.4 

133 

180 

113 

35.0 

14 

40.4 

103 

73 

89 

22.5 

55 

28.9 

125 

160 

113 

35.0 

15 

39.6 

100 

66 

89 

22.5 

56 

28.0 

115 

130 

124 

35.0 

16 

39.3 

103 

73 

89 

22.5 

57 

28.0 

102 

96 

92 

35.0 

17 

38.9 

106 

78 

91 

22.5 

58 

28.0 

109 

115 

101 

35.0 

18 

38.8 

113 

92 

50 

22.5 

59 

28.0 

104 

100 

94 

35.0 

19 

38.2 

106 

78 

91 

22.5 

60 

28.0 

105 

IOO 

115 

35.0 

20 

42.2 

109 

90 

103 

25.0 

61 

27.7 

120 

145 

111 

35.0 

21 

40.9 

110 

92 

99 

25.0 

62 

25.6 

107 

120 

116 

40.0 

22 

40.7 

101 

74 

107 

25.0 

63 

25.3 

114 

140 

13 L 

40.0 

23 

40.0 

111 

95 

101 

25.0 

64 

23.9 

114 

140 

123 

40.0 

24 

39.3 

105 

81 

96 

25.0 

65 

23.6 

1 17 

150 

121 

40.0 

25 

38.8 

111 

95 

89 

25.0 

66 

23.6 

122 

165 

50 

40.0 

26 

38.4 

no 

92 

50 

25.0 

67 

23.6 

122 

165 

114 

40.0 

27 

38.4 

no 

92 

117 

25.0 

68 

23.6 

122 

165 

127 

40.0 

28 

38.4 

110 

92 

99 

25.0 

69 

23.6 

122 

165 

123 

40.0 

29 

46.9 

90 

52 

104 

27.5 

70 

23.5 

148 

245 

112 

40.0 

30 

36.3 

112 

103 

107 

27.5 

71 

23.4 

160 

280 

50 

40.0 

31 

36.1 

103 

84 

114 

27.5 

72 

23.4 

121 

162 

135 

40.0 

32 

36. 1 

103 

84 

101 

27.5 

73 

23,1 

121 

162 

132 

40.0 

33 

35.4 

111 

102 

97 

27.5 

74 

22.9 

110 

140 

160 

45.0 

34 

35.3 

111 

102 

113 

27,5 

75 

22.9 

110 

140 

129 

45.0 

35 

35,1 

102 

81 

101 

27.5 

76 

19.5 

121 

175 

129 

45.0 

36 

35.2 

106 

90 

98 

27.5 

77 

18.1 

165 

322 

50 

45.0 
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37 

35.0 

106 

90 

88 

27.5 

78 

17.2 

140 

238 

115 

45.0 

38 

33.2 

109 

102 

86 

3U.0 

79 

17.0 

147 

263 

50 

45.0 

39 

32.9 

109 

102 

86 

30.0 

80 

16.7 

157 

295 

119 

45.0 

40 

32.3 

120 

130 

92 

30.0 

81 

13.2 

130 

236 

107 

55.0 

41 

32.2 

106 

95 

113 

30.0 








Ms 

hi>= ’£2})in,isji 
MK> 

ism 

»#**: 1991 If-, KPA/AA/CTAB/91-02.. 

**4 a. %fg.j!P FUSh 

MPG, - ft + ftSP + ft HP + ft WT + «, 

ft M*« 91 ifefifc fb ft # „ a * a it W @ iJF .t X n«j ? 

a. t s, •jf-^M.oi^waiws 

ifeawitao 

11.16 WSMfcttS&l., #:&2.8 1», S1fieffiJ&£ijeil®55^*SIW 
AttStUfH&SsHttJg,, 

b. ^W©J(W^^i±iJS'. *£tfff£j£gt£S e 

S a ® & l& S 5 X I# iA E 4= # ft @r # a &<J # A' m. tt 6fJ ft , 
miitm + & s® && m# ti;, 

11.17 ttt^au.16, KJ&ffiftftSHiMXtfttf&JttfllWtfftftH 

He JtoflM&fcjJffi 11.16 

imttM't&WM. ik^nam-Agnt? 

it#. 

11.18 in JR# » tisIMTc, ns.a. 
mn 5i a mM 0 u %a k ¥• a « » sx sifuf, w £ $ 

Rift. Arft-A^ftiitfl (11.5.22) 

!H . ifff A ft #■ ift® in T pa !S % ? 
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atw 


i-t m- jh # jg « 


£ ? — ft 1 + ft 2 + 3 Y i + Vf 











4*5 


t, y,^-3^&0n7c«AiiK¥^, mins#A 

si, 

A±i£[Hj.a«t'^ffi R'ffl:, #m (11.5.22) 

n.i6 ^ 

u.i9 m mtn 11 .7 tr+m Wife iki r&d -#j, m*j«i* h a jt $*»—js , 

11.20 M 11.8 Ma ill 7 + $(£?#. 2000—2001 


* 11 .8 


2000- 

-2001 




Km 

**+&» (*)u) 

0 

-1 


11 

69 

000 

2- 

-3 


20 

70 

500 

4 

-5 


26 

74 

050 

6 

-7 


33 

82 

600 

ft- 

-9 


18 

91 

439 

10 

'll 


26 

83 

127 

12 

— 13 


31 

84 

700 

14 

-15 


15 

82 

601 

16 

- 17 


22 

93 

286 

18 

- 19 


23 

90 

400 

20 

-21 


13 

98 

200 

22 

— 24 


29 

100 

00O 

25 

-27 


22 

99 

662 

28 

'32 


22 

116 

012 

33 

Ul\ 


11 

85 

200 

SSJ&kSfci® : American Statistical Association> “2000- 2001 Salary He^rt r>: 
cians," Am seat News , Issue 282, December 2000, p.4. 
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BSABM9KAR! 

8#ii lillpiii 




*ffi=f*8A, fife^'HfiSfcXsn&^ftll^RW + .fio =f-fi 

tt$U ~5 74 050 £.j&Xt/ttTf£W 4.5 *F , flScllfcSS 

ift, «i£.m, fije»«H*33~35 0 

b. -%ftJuT0!i3(g^ ; 

y ; = a, + a 2 X, + H, ( 1 ) 

* >> * . ►^OZ 




























y, = js, + *• ax? + ( 2 ) 

3t- + Y = 

fit), « {WiMM (2) tt (1) g-ftiS 

«i? 

C. £383! (1) + >BiaJPJ#2r£tt, ifo'ftM (2) 

d. M«sa (2) >^j!a'i.ijpj#*^'it., immnMmmmmm, 
mmwfimm 

u& ii.2i gamraigs 

)k$< 30 twt@ 4 m HSS, = 55, ft ft g df= 25 ; 
iUfc30 / baaHlE*aj&!) RSS, = 140, a ft|g df = 25; 

11.22 * 11.9 mats 


(as 1969*1 nnHR^«fB*iH« 


M * 


% 

y 

ffift-ffffNft x 

l- 

5.0 

4.3 

2. 

11.1 

4.6 

3. ttfijPt 

3.2 

2.4 

4. Jjfi^rA: 

7.9 

2.4 

5 . ft n 

25.5 

26.4 

6, 

3.8 

4.2 

7. IP': 

LI.I 

5.5 

8. *£H 

9.9 

4.7 

9. JSH 

13.3 

2.2 

io. 

1.5 

4.0 

n. 

6.4 

4.0 

12- W.&fiJ 

8.9 

8.4 

i3. 

8.1 

3.3 

14. H $ 

13.5 

4.7 

15. SB Sf 

4.7 

5.2 

16. Vi'A 

7.5 

3.6 

n. 

4.7 

3.6 

18. 

8.0 

4.0 

19. 

7.5 

3.9 

20. JS|Si 

9.0 

2.1 


$4 IS ; Phillip C’a gan, Common Siock Values and Inflation: The I hsiornal Record of 
Many Countries * Maiional Bureau of Economic Research, Suppl.. Marc: hi974, Table. 1. p.4. 
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b- ^ y nx mmnw'Ai 

MM (b) fefefiS'l 

a. sas^mm <b) mum 

(c) mi&mmmm&tfittitv w&, 

tfeSSt&HE? 

[3IS&8] 

L1 J See Dominick Salvatore, Managerial Economics , McGraw-Hill, New York, 

1989, p.157. 

.2] Eric A - Hatlushek fihd John E.Jackson, S/a/utfiral JVW/jocA for Social Scientists , 
Academic, X ew York, 1977, p. 160. 

[%] See 11 Properties of Sufficiency and Statistical Tests,” Proceedings of the Royal 
Society of Ltmdttn A > yhL 160, 1937, p.268 , 

[4. ’’fi'&H F. A. F. Seber, Linear Regression Analysis, John Wiley & Sons, New 
York. 1977, p. 64 


PftH 1 1A 

iia.1 m i (n.2.2) emm 


i-17 OjIHS 3A, % 3A.3 T ftfllW : 

var(/S,) = £U?u?+ *§«! + ••■ + **«t + 2 J?D 

= E(6juj+ k\u\ + -'•• + £>;,) 

ass*. *xst«giw»isafi*i? 9 wtti^ k 

ES1A9 (5Hi£?). JEL E(«?) , 

var( 4 j) ~ ^i-E( r<i) + £>£( u?) + ■" + *^,E( u~„ ) 

SP: 

var(^ 2 ) = k]a] + £|aj + ••• + k 2 „a\ (ST E{ u)) - a 2 ) 


var(/ 3 2 ) =- 

- X' 1 


' f 

■» 

_2 

-(2x?, 

*1 


k: = 


&7 

sr i i # ■/! M «: as * .3-* p #*r« *.s *#’f ' 
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( 11 . 2 . 2 ) 



tiA .2 in&g/h~f!S$£ 


Kimiffc. «n^!ifflJ5t$a«i«[ y, - p, + &x,. + « f . 

~ 'EiY; ft -Pi*;) 2 U) 

ifri Jiu U M /J' r. ift ft ft Jig & ^ A' fu ; 

ft - ft ’ - ft ft ) 2 ( 2 ) 

XI* ft *u ft - Wf •g&SX; M sK y, ift 


4** 


_ 1 

“‘i- ~ 

ii ffl * 'f' "p fflJ Pfiu, var( «, : ^ ) = var ( Y, X,-) = crj *> 

#(2)W/9r *H & «5M9: 

^ **#£ # V ' - - 

-22 J w/(Y f -fr r • pi Xi)(- 0 
‘Vi 

^ ^ / ZVfU ~ \—^ 

Y, - / 5 ; - ft- x,)(- x.) 

amyTWftiuiAS: 


(3) 


l^ft - ft 1 ft ✓* (4) 

2 yftft' - ft‘ 2 tt ' t ft •* ft (5) 

ft An u ki tt /j v" * irjje, a n m ta m tt, 

ft* = y-ft*x* ( 6 ) 

A. = (Z tt, ; )(Ii yft ft ) - ( ]>] w,X,- ) ( S U'.y ,.) 

(s-o(i:^)-(s^) 2 

(7) = (.11.3.8) 

(11.3.9) f&ajw ft- WA£ f 3A, 3A.3 t> 5£ ft AgMAfi-ft 

SJ r. 

y= - 2 w .v^w ia gantra, 

*. «?,--«•»—aswx^(a®^>j-¥^fKj^Airi®e<jj4FM y #x 0 
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** &m ft i* 4 \ - if M& ;•? 





11A .3 


e u 2 )#* 2 m&w 


11 A. 


Y^Pi + hXi + u, ( 1 ) 

H-4 3 var { «i) = a 1 , 

SLA, 




- 2 

a — 



l](v, - y,) 2 = Vr.3, t- ; ? ; x, + », - p, ■■ &x,] z 

it — 2 ’ ’" n-2 ~ 

<iS, - ft) - (ft - ft>*. + It ,.] 2 


« 2 

t±»;(i3,-/3 t )- ' (ft- ft)x+ 

E(ff 2 ) - — ~i- ^]x 2 var(j3 2 ) + E[ - u) 2 Ji 





U? 


2>? 



(3) 


+ (11.2,2) c 

(3) ■t'flrJAL, BiitfftM* I- = a 2 , 

!ME(i z )“a 2 . rant, = ^0 2 /{n 

WT*#«?Tjfc3C-ft ff 2 , 11 - 




* r * # $$ w # ^ i & j£ © w # m iK. % is m & t in ij3 m m ■. 

)% = /?, + /? z Xj + «, var( u,) = ff ■ (1) 

JH (11-2.2) J9rw, 


var(^5 2 ) - 


(» 2 ) 2 


( 2 ) 


ii=f *? *ffes*®#i, nut*?, 

^MAtV var(/3 2 ^ 4Q”T : 


var(_/? 2 ) — 


V 2* 2 

2j*i“ r 


(3) 


C>>;) 2 

ffWffiW, (3) £• (2) ft -Bcft-tttt, (3) 


.**' I i * ^ # # -& ; i*. £'# &-& ,£. * ** ? 
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uo 


(2) o' 2 

wtrjt*a#woLsiHi!Q t ktnaat, miamm o) ^bpeTo 
wiffirg k ^aisiiiaffisii 

y. = /?i + ft*w + ftX 3J + - + J9*X* { + (4) 


var(ft) 


(E- 2 ) 2 


( 5 ) 


44 +a, *^J^ 0!!3 ( 4 ) TO; *!»®SgjcX; *J- ( 4 ) + 

K-^Sfi7cit («») BBttfesiffl&ifu 

siia. x xtt-aa 

@0 (5), Mias, »sn*^f—fffmM 

5&J®J lit j@ "fe: ItQ PcGive. Eviews, Mierofit, Shastam, Stata ft 

Umdep4fS*ffilM6+^e*a*IilW4##irj|[W«ll#*iR 0 


mtaii 


; i ] # m « u w # m Jan Kmenta, Elements of Econometrics, 2d.ed., 
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w (l) (2) 

H-fi&iffyuRig; u) ip&afts* mi 

tt*i«iuu»jimtt 0 !id«ia!BtittTJL>hfis. * 7.1 * 

a, Kfn&firPj, mm±, min 

Kit, tt«oift«iirMirs5si^^rB]sn^a[e 

T-a, dr^£8t«®i?FSEH', 

# 1 #^, ttftn (tH*a»«-«M»w> mm$t ±&., m 

lasfrjfcMi&iL*. 

(spatial autocorrelation) , BP S OH ffi -IMJ ffl _L 65 +9 c M ffi , W. if 6$ M it ifi 

$, %Tmnm ($isn sfa£M«MMyM#a 

442; «*, Jra- 3 >Cs -JSK -^ifii#- 

ffiWftaJL^.taaTWS^Hf^ilT. M, &MMT, ®;gft 
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12.1 


Uii 


ci^m irs-w Baa*#-* a 


* * i» # m ra-tf &—am m . vA%mm *j t* j h® w & m- ■. 

1. 

2 . g*£4?SM&ti-4H1fci:*i*l5±8lJg*? 

4 . £#^*gffi^nisis? 


assaaiURT-#. vttnoLsttttftBttffiMtt, 
(BP#*#**) jES»*» [,] t 
*»****#• f*5s:£, «5^*tfe^t4?c«feit»n , B5 l 
W. »e 2 , OLStti+B^SS BLUEo a*, f *p jt 2 Iff*#** 

5e 0 



(autocorrelation) — i§] oj^ I'h] ( £ll ft W fa] i? ?1] $£ ig 4>) 

sSi^l'Q] (S51&St«B$[]g'ft) »J*»awaj*a»Jttfl;tfilttJte3fce tzl :fc|5| 

JS »&&■£, feUtBttBJgttMfiffift'fifta «,• ffl 

£(«,«,) =0 (3.2.5) 

«jn, fttt^aixtijr^jifnR^ttAiKMHijBt, 

*#8*s. ®»*-^aw?>--aiggisT.(»Bpfi, 

ttgK, HPflr^ftj^tfTFa, 

4«, ffimmffiM, W&, 

mm, snftfftt^awwflttt, answn-gte*,, m*wi 

Ei’t.u,) ^ 0 ijtj (12.1.1) 

&w. rt^gxgiigw^twffiBrisBBifiT^dii^rtf; m , 

ttSftStfiilJJlII, 

*aj. 


n\2m 
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Wo (autocorrelation) ffl # 5>J 31 (serial correlation) 

TT-^o 0 }jn, i**r 

4ft (Tintner) g JS^T)W Wl* 81 WM 

rm-tjJit|5) 

^" 3) u M| . «2> •■ > Kidd'S i<2» Wji •“ ! 

ffi*, iliJM^^NBin’iIffJ-''J «„ « 2 , -, i£ 10 #ttr 2 , 

v,, -, T,„;£|BjWffi£HW/f?!)ffi^c. -£ffi4K A 

-B Ifil A® { = 

--^mtidmA, jnia 12.1 m^ a m 

12.1aSl]dftM/K u, ►j'W —0 12.1 (a) ffl 3? - ^ Jf? »J #| 

#; ai2.i (b> m (c) m 

a 12.1 (d) **«**»-»£ »#* mis 12.1 ( e > 

*'ff-4£iti*ff8Jtfi£? WttttHfti. Jt+W-* 

SnT : 

«ttc fo , itiiifclKHRffcgttt 

-545 ?f 9 Ajsiffflft, gnf* fri&Jtic, $.r, oar 

.'ik) ussFc *£»g&smt0i7F*&_h 

Bt?t'|S5) tiSSWffi'eftttT** Hjlfc, *E»&ilt|BJtf s 8IMF!!)l«!». 

Sg-3t^rrt, 

“ttf” ga@BM, W?S#«#)n1&ific, 

-a ( sn*--&, -f^r-te#^',, wa, « 

#ailS#«lA0!BW39i*!»a, 12.1 (a) Wl (d) 

«p#W^^o &&£*£ (* «* W#{t2£ft) tiuftiSP-ii, 

(excluded variable) 

't>0fa*5JM«&«5S 3 fflisi, 

Y t = Pi + &* 2 , )- ftXj, + / 3 4 X 4) 4 „, ( 12 . 1 . 2 ) 

«•)> r,. = ^Mfi. x 3 = iff *;£■(£ a, x 4 = *#rtffM&, 

f = B}(03o |4 '$ifii, *TK#Siili. ®flH«TTar»]jn: 

^ = ft + &*2, + fcXj, + V, (12.1.3) 

?**. Kn# (12.1.2) r £ “F.tt" tigSlft “A®” jilijfl 

n (12.1.3) V, « ftx 4 , + «, B 

iAifiiM («®w) 

RQtffimi (12.1.2) n 
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• if *^^3**^ 




<e) 

(12.1.3), (12.1.2) ft, ®jfc£*§S (12.1.3) t&SJSIB) § ft 

* (SBMi'J'ftWW) JS:5iHife. ls: 

L2.5 -T.-^itifeo 

( 12 . 1 . 2 ) 

IftSttft: !*=.+,Wf!4» “*&" WL 

“ ik *" tb#miaiVi 


*12* »*Jf; ^.«4% W? 
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jtMA^, = Px + p 1 i fc {i , . i + /*ji t iil i 2 + «, (12.1.4) 

a, + a 2 r iil f +T» ; 02.1.5) 

jhbi2.2 f &m “^sew M&tfeia* ««*—&, mtk r “nsr sssiw 



n 12.2 tt&ttB: ?JEanBft»A 

*0® 12.2 #r*, fcjft A ¥B MWflfXS 

wswjw, mxTVLWv, v^t.^^r-di z +«,, ir&?n 

«#«©*!>, «,•#■* 

4|l*m* 0 (Cobweb phe¬ 

nomenon), 

(#-**«). MAP, 

EHfc, 

«^, = /?, + /3 2 P, ., + «, (12.1.6) 

i ifp,.,, t + l ±j*=ifc 

»rHB/3e^««i5 0 &m, &&nmnz*¥. SESfWi^MPi 
H7 Rjt&a¥* * + i igittinKfio mnfo&wmiSL, 3t*ffij»a ; fiit««, 
im, 

M»jfe dags)o Afn#* 

sa^ma* w« axsu ust r «a tkb* s ^*, t Air» w* a x 

m. MM: 

tit #, = ft + A # a, + /?., M,.,+ It, 


«o ► 




if X & ft ¥ S *& 


(12.1.7) 





« (12.1.7) 

SSBfi ( autoregression ) c (ft 17 # * flf ftS ft £ So) XX 

(12.1.7) 

±«jSH, $n*frtf jsm&i&T 

(12.1.7) tWffUJgJpi, 
ffi-gs&tB -ttiRftttftSt,,- ' 

tec^frsaftssa -asar* m 
$U, ftfflSSJ=$«8*IHfntraJi«y!j|I|jB*f» t £££££#$&$£&£, -fa 

3*T, a»¥^Wifllc*®T€i;j«:« 
Wft#iitf3ia7ftiB+fft^lflH!fee Sift, 

iifi^ASiB^o scigiesn^—«ft@R«iKiAa (interpolation) Jilt, $h $B 

(extrapolation)<-, {SJiU&fUSif 10 ¥fW-JkAn^# c ® i£fit — lkfc 1990 

TTfiltttu ftU — && 1980 Me «*n:ft&*»Pi'Mf£¥N 1980—1990 M«J 
£-*NfciB, jfiUTMttlSgftji. MXftttftntt&j&ftflffi. W-frMMSg 
“«£" «, W^»SW*JSii&S!cSS0r«^r««fttt#^ P l6; 

#1S$DT«S!: 

Y, = £i + ftX, + «, (12.1.8) 

y = ffiftxai. x=n$:A 0 ( 12 . 1 . 8 ) Bfwt 

ft.h—(t-i) Mi 0 TS, nniilfi ( 12 . 1 . 8 ) 

Y t - 1 = ft +ft>X,-| + «, , (12.1 .9) 

Y,..,, X, ilfl «,-Y» XfUu 6^J5§S® (lagged values), MM® 
rs -■ m , ft f i tE * $ ft IS ffi ft- R * =15 K ffli /L t M *■« £ *? 5IJ W JR H W JR ft 
■It, 

&&, ia&mvk ( 12 . 1 . 8 ) ( 12 . 1 . 9 ), mnm 

AY, = (3 3 AX, + Ah, (12.1.10) 

K-'l 3 iA iS/K—Bfr3tft3?-F- (first difference operator) , rft)F#ofl'I*!'®f 

mm&mft* m. ay, = <y, - y,. ( >, ax, mx,-x, ,), a«, = («,- 
«, ))= iUTffiftHW, ftHJE < 12 . 1 . 10 ) iMift 

AY, = ^ 2 AX, + „ ; (12.1.11) 

^‘f 1 u, = A«,= «,-«, j c 

A'St (12.1.9) fe#*7K¥M (level form), 7? ft (12.1.10) — 

( first difference form) 0 3* ft fr 4>, M M A3&££ # ft )fl 0 fcfc 

(IH^E (12.1.9) + , # Y JflX */TUB 3? £ MM A ft M, jmj (12.1.10) 
Mft AYfU AXWawjB»XlUfUiRA»Jfr»ISUg<bn ffliPftffJSf». -x 

(in*)»i)tr#*lil 100 ), 0rW, 

it r «f 12 $ s is) ft * r^h, ft in j® M 1 ® »t jtis ft a * s „ 


# 12 ¥ &1$X : #£’%#!•)££■£ £#;> 


>421 




An.* (12.1.8) OLSfife, 

nf&, btwue^, d.2.1.11) P,!»^affl* £ , (ws 

12A«*12A.1 VS&tliTiiEWe) i£ tf'l, « (12.1.11) 

(dynamic regression, models) , ls| !H ■? fKl $1 

g m £ m H-i« * A* * *t ©. * ® ja n £ * w m * ns 
tftito *in«* i <E*ani-jraijr?y«* 

An 

*—'HttffilWJtttfffi (SU«ltt\ jTmWWJi'M') (time in¬ 

variant), iPiSttfe-^ffliWinriBI^W* iifJWJ, its •^■«»nf«ltf?!I. 

ff-^*An (12.1.8) 

*, ywxffiarfiEffijt^-T-ftw, urn 

g*u£, 

SP#, Sift-Wifc U ffi*0r«*WMJBSJtj»* 

i£ & It ft , S & £ % fsflf »•! ffi) ft m gp H ff—^ & fc B} «J3 ft 3fc #.h tv £ £ 

T»l(lJ*Sia{.TEWiffl*, 12.3 (b) .± -TMtatt 

mm, fH. 


12.2 OLSfeitM 


to*annit-FJfc't»jii±flajiiE(« f « rts )7fro(s^o)‘ji3aeMB^, fs{&® 

45CJ *f OLSteif-ft&ftSEf1-4flra 

%? l *-waca*sj, r*aw*fnsitsaj- ipj #m 

mm, 

ielSJ 

Vr = i3 1 + ftX,+ u ( . «, H 

J A£( !i ,«,...)^0(,^o)at®tii;f-», ft?*—t- 

", = pu, , t- £, 1 < ,o < 1 (12.2.1) 

Jt't' (coefficient of autocovariance), # H. e, HritlSLUl 

TlS* OLS{££ T*tfc: 

£( £ ; ) = 0 
var(e,) = a\ 
cov(e, ,e, t ,) =0 

^ « sf« ■* i#* ’■’ Vt is* ? d m 


s=*Q 


( 12 . 2 . 2 ) 





1,51 



a 32.3 (a) ie wm*§;£?{] o>) 

axff.X«t, (white 

noise error term) 3 (12.2.1) ia}»TMM?Tp*HKI-If 

}i% (12.2.1) bT^ — (Markov first-order au¬ 
toregressive scheme) #i£)tiAR(l) 0 rf\ ^ (12.2.1) 

u, »w®ja, jfcgfcsiHiesiSfcMo vm&R 

«,aa*i£Wii£ffi, i, ttUf’-BL 5a *««!»» «,“ 

p,u, , + p 2 u l . 2 + e l , 'ew&AR(2)3i-»|-e ni!fci«j3:. 5nitt:li|#c ftjfjs 

Jffitt'ttffl. fltotr£S*C p ft (firsP-order co¬ 
efficient at autocorrelation) , ® if 1 $] 55 i +0 55 % $fc (coeffi¬ 

cient of autocorrelation at lag 1 )„‘ 9! 

»5EAR(1)«jC. «IiyuE^ (#511^ 12A. SS12A.2-W): 

var(«,) = F.(u]) = r ^—2 (12.2.3) 

1 - ,o 


* 12 * a # r « £ W 4SF*- * ? 
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COv( U t , it, , , ) - £ ( U,U, - ,) = P - *-~2 

1 - p 

cor( a,. i .,) = 


(12.2.4) 

(12.2.5) 


M 4 1 cov( k, ,«,+ ,)4b- ttiM s i«] £Hj t(l A' ;S . cor ( a,, «, + ,) it40jtg s 

it*, 8f w 

cov (ii M «,,,) = cov(k,, «,_,) ,cor( it,, «,,,)= cor( «., a, . ,)* 

rt)f P l % l ifclBIWH?*. fr« (12.2.3) , & 

ARdHSEsTF, g05ftH-.fr 

i p! < 1 , up p n it 

sn, 3? p = 1 , .iiSafeMM *e X, £ i P I < l, ft iiJift 
02.2.1) ^ajffjARume£ i mM; sn «, a^m, 

#i P !<i, j»jm <12.2.4) nr*, 

mnufS4smm t&tt#;Wtt=m. 

ftntt/HARdjjaswjKia^-, ^«B*wia*fS5gfr«5C«iai#H:. 

BES®aftinww$*iEi!i3«a!: v f = /?, + /? 2 x r f 

it. OLS feifffi * : 



E*? 


vat (/J 2 ) = 



SIS, *feAR(l)*irF, 


( 12 . 2 . 6 ) 


(12.2.7) 


i52 


varl.fi 


2 ’ AR1 


E*?_ 


E-^-i .„, E*) 


1 + 2p + 2^ ^ + - + l(T' 


E 


E*5 


E^ 

12 . 2 . 8 ) 


K4’ var ( fi t )Mfi 2 ft-Bfr a 0 0«j£T M7?jg e 
(12.2.8) H (12.2.7) 

9!, p, XJfcftTraljQju 

3fejR*» t " ,l -«ilB^, Ktfl^^ffi5fe^itvar(/S 2 )^/h^i5^*Tvar(/j 2 ) AKI 

[®#ftLT®«5*« (12.4.1)1, Sis, ^p = (). JW&i« + &5i;^&-l¥o 

<*«-&?) it, ^@fijcWjsanaz.iBiM«x3fe»«/b, m#** is it a a 

RJe 

*TIP (12.2.7) » (12.2.8) fijfeHjTljc 


** t#fry- i*»\ • it «■ s >* * & &tis 






ffl-Rfra0!agi5to m'a, sriauEW. (12.2.8) 

ffiifcj*: 


var(^ 2 ) AR , = " 2 ( 1 ^"r« ) = var (&>OLs( J T r f p ) (12.2.9) 

ItJffl, §r = 0.6« P = 0.8. Scfn^Jffl ( 12 . 2 . 9 ) BT li( & ffi var ( & ) a*. = 

2.846 lvar(/$ 2 ) 0 LS° & ^ £ • var (/3 2 ) OLS = 2 846 1 V3r ^ 2 ^ AR1 = 0 351 3 
var <&),*,. RPaUfMOLS&j* [BP (12.2.7)] # (&)**,tttfllttttTW 
65%o r m P <S 

3^8*3 WBtfetefflilttW OLS&stfctf-*: OLS 

tstefetnat^ffiffl oLstei+m p 2 ar (d m 

scsa, (12.2. 6 ) *m/? 2 , 

(12.2.8) «»»#*&*. 3W& <75 

in Iff* 3A* 3A.2 

f0*#;*fgt4-ft, &**iiE91 /J 2 BLUE 

%? Site*®; fc&8Stt*»ttii*-£ + ***'J';frgWo &Z. @2 fi 
S$*£t4;fc«, (3fc. ffistit). &#i&£i£;S:PJ3-£i» 

* (11.3.8) 

it-* pi M«Mo «tnfi 6 «?]-^SBLUEWttit » 

«i? 0#jt#?ew o aiBi^T^Wim+wiiio 


§ 12.3 BLUEfevfm 


i5S 


*»**Jflm$*«a#tK56AR(l)ae, nlWffilPj ft W BLUE tfiit 

**TSt»ttJ [ul : 




2(- r < - pz,-\)(yr - py,- 1) 

t»2 ___ 

- ^.i) ! 

*»2 


+ C 


(12.3.1) 


= 2$'?i] t = Wo M. 

mreMar**: 


varft^ = --^- + D 

- /“- 1) 2 

t~2 


(12.3.2) 


*12* a**: *r? 
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^4* D (##-4 m 12.18.) 

ttitit/3 2 ' ilJ5 jHas.fc#0f^wi», **gls&»*!IWc ft*n*+ft 

ft GLS'l'Kjf|®aSMW^}ES!^['H'±, 
Tinft: OLS+ftfn#*Eft-Siisafl' MinWm c 8s*• ei W«?1, (12.3.1) 

Ifn (12.2.6) ft 

ols^JUiW*! p ft®±, GLStfrttttfi blue. 

Tin OLS it t-f JB. -—GLS feitflji*)i!aiJfflTS0ft W ffil.c liz ^sl 
"ft, Sn* P = o»«:^r«#H»^AWW%i», Mrlff gls# ols MfArtsfiffl 

K«n 

.@.21. ft (12.3.1) GLS BLUE, 

(12.3.2) i?!P,„ (12.2.8), ;fc3t& (12.2.7), U 

m -ftinft h-ufcffiHi, **fo«7;fe£ be>**&«*, ols* 

BLLEfla>E^>*fl=c OLS&BLUEWft^jfctfifttiJIlr+fc 

(Krushkal) MJ&lfl. @ Jfc, W ft ft i=MS * , OLS ft °T 

m& BLUE 6<j, HJgr&ftlS&££»+*&#£* : rTffe, 

—«iff*±fe®m ols 

W* = 


12.4 OLS WJg 


ft OLSte-i+&ftfiSitt3e«fn - 

fa*rt£Wft (ftwtt-'h**^) dii, w*., 

OLSttif*. #&, inl§!#*- 

HttWtt®. ftflftflmijR'feftfc 

is. M^sniit. fen KMitife*rjij^r-ge^*#^ra;ft u " 3; 

OLSftit 

TEinBiglldM, ftM BLUE, var (ftW ftjltft*#! 

a©Kwifl!^iiiBtfcisiBGLsfii?»aw*f«*. kps 

ft JMNSixfiffSftMc a— 

a«i &MftSLtkm a« : ffitfira 

W (SP^i#T#), L (SIMM m ft PA Hi GLS ffif?) filli'ffilf 

w. a-ngijftA® i2.4 nuastBo ® * sun# ft, ft a; /j 2 = <hh®t» 

i™ 95%(>LS [AR(l)]#GLSWR(gK(Sl. « ft M -ft ft i* tf) ft' it it, fcfcjj 
M . ft, tl3 Tp * 2 m#. OLS KMKIfil J*J , ftfim W 95% Slfllfl. ft 

• if * «>rr ■#■ 4c <# 




o (EflfcW) GLS«{f?EN, iT6 2 |AM 



S3 12.4 CLS fa OLS 95%®fa El'i] 

-fcfcS: oLsttttMac«i»-stt», 

**»««. SfliGLSifi** OLS 0 (ftftns, #JKLJSiBtt$ 12.111M 


OLS ft if 


SuJRKffl^tettffl 02 Mfl«»«:JHvar(/} 2 ) = * 2 / 2 ,* , 

tffijfcMFiH, mum 

i- ft£h£o 2 = 2 i?/(« r**» <rO 

2 . *Sfll, JfcffUBnJIlfeftttT RO 

3. ff 2 , var(ft)iilWM#feT vaKft,)^, 12.2.8JS 

t- (—80 S^vai(/j 2 ) AR) *i vartft) a ' s !i:^e.#SfR 

4 . fSJfc, ffllfrW t mF &#tttta&# 3 Ejfc,fc*fKj {„ 

*r#iuiaifrii'i»tt-®isisi, itMii] aas4 : ft^a 0 . ** 3 # 


^j.b <r HPE(d 2 )-<T 2 c ^ar(dw* 

3, : 


K1' r= 2• fir*#* (#*) 


M 12 9 &*8 :ici 
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*S6 smASHKlS?). M'JR (12-4.1) Mill ECSXe 1 -. a#W«£2f& 

hr# a *«•(&)+*, b 2 /Y** 2 ‘ tt 

H-Wo 

mm o 2 fcMMftfli. var(/3 2 )&£ vai{$ 2 ) m tf} -1 tt* SIS 

ssaia 02.2.7) *n (12.2.8) w^3sra^scwifc«*ai w - ,6J **.h. n 

var (/3 2 )<var(p 2 ) A Ri (12.4.2) 

aja-a, ann» & m ols mm'Hearcotm & mm, asm 

02.2.9), Hift, i«**ffIffiJHvar(/J 2 ), 

(HlJflStiiT'EWftJfNS),, SS&ft £ fcfcJUftitffr = ft/se(/j 2 )+ 

(SiSF), SiflJstW«itt-it7efi, Riffi^*T & M&HKfc, iinJ&Wiiii a 2 

fi fmi 0 2 *n jj 2 ft Jr £££#** OLSftfei, itSfn«lP>'«#» 

“&Ut” */j, = i W ft®0.8. Si$£. 

S'MSfitflM PRKft, 

Y, = 1.0+ 0.8X, + « r (12.4.3) 

RifiJ, 

E(Y,|X,) — 1.0 + 0.8X, (12.4.4) 

&iU7*ffih&fc|0l!iai3L MS k, fttnTM'-BfraiainSIAj* 5 ^: 

«, — 0.7« ( . , + £, (12.4.5) 

Jt«t> e,*A*0f^«OLSfi)iE o «m2E-;$N8£ e, 

fcflMSt #£«)££ £#., Ism 02.4.5) MS, WittTWJEjEffl^W, 

m$.m .i jsna*?flSiESB69i#*. jkjs*** 02 . 4 . 5 ) r 


a?. 10 t-BtHLSc, 

JD* 12.1 Pif/jNc 

*T)a4!jitfc$^, i£?fg£&S « M — -tt 


tfctf tft. 

u o” -5o 


3i 12.1 





e,‘ 

u t ~0.7u, , + e t 


O 

0 

a» = 5(®&) 


1 

0-464 

«, =0.7(5) +0-464 = 3.964 


2 

2.026 

« 2 =0.7(3. 964) + 2.026 2 = 4.800 8 


3 

2.455 

« 3 =0.7(4.801 0) t 2.455 = 5.815 7 


4 

0.323 

« 4 =0.7(5.815 7) - 0,323 = 3.748 0 


5 

- 0.068 

« 5 = 0.7(3.748 0) 0.068 = 2.555 6 


« w-RiifR' - ‘ it- m & > 7- >r ® « 




6 


7 

8 
9 

10 

- awns 


0.296 w A = 0.7(2.555 6> + 0.296 = 2.084 9 

-0.288 «? = 0.7(2.084 9)-0.288 = 1.171 4 

1.298 u$ “0.7(1.171 4) + 1.298 = 2.1180 

0.241 u v -0.7(2.118 0) +-0.241 = 1.723 6 

0.957 _ Mm = 0.7( 1.723 6) - 0.957^0.249 5 

A Million Random Digits and One Hundred Thousand Deviates , Rand Corpo¬ 


ration, Santa Monica, Calif. , 1950^ 


12.1 ntmm 12 .s, 

45* 

1 , 2 , 3 . 100 wz, %smm .sxitt 

& (12.4.3) 10 7 y SH-fe 12.1 f flr& W « (it. 

12.2 4-, AH*#friflffl*12.2 »»«* ntXWBB, at^WMWTW 

(# 4 ;) nam. 

Y,= 6.545 2 + 0.305 IX, 

(0.615 3X0.099 2) 02.4.6) 

t = (10.636 6)<3.076 3) 

r 2 = 0.541 9 c? 2 ~ 0.811 4 

(12.4.4) S&tfj, N 12.6-R^tb 0 

rupina^; 

7K^^^SSrMi^WTK#Rg, ({H&?4-::g:, OLSteif 


* 12.2 ¥«*£«££ 


X, 

«/ 

y ( = 

1.0 +0.8X, 1 

«r 

1 

3.964 0 

Y,= 

1.0 + 0.8<1) 

+ 3.964 0 = 5.764 0 

2 

4.801 0 

y 2 = 

1.0 + 0.8(2) 

* 4.800 8 = 7.400 8 

3 

5.815 7 

y 3 = 

1.0 + 0.8{ 3) 

+ 5.815 7 — 9. 215 7 

4 

3.748 0 

y 4 = 

1.0 + 0.8{4) 

+ 3.748 0 = 7.948 0 

5 

2.555 6 

v 5 = 

1.0 f0.8(5) 

+ 2,555 6 = 7.555 6 

6 

2.084 9 

Vo - 

1.0 * 0.8(6) 

l- 2.084 9^7.884 9 

7 

1.171 4 

^7 = 

1.0 + 0.8(7) 

+ 1. 171 4 = 7.771 4 

8 

2.118 0 

v* = 

1.0+0.8(8) 

+ 2.118 0 = 9.518 U 

9 

1.723 6 

y*= 

l. 0 + 0.8(9) 

+ 1.723 6 = 9.923 6 

10 

0.249 5 

Yi* = 

= 1.0+ 0.8(10) + 0.249 5 = 9.249 5 


12.U 



* /z Jt 4 


►42* 





















8 

9 

10 


L ,298 
0.241 
-0.957 


8.698 

8.441 

8.043 


* mvx «, fru, ttH, *, 12 . 1 , 

45S y 



ffl 12.6 ^ 12.2 0r*6&3glttJi PRF-5tti+ltt0!J3*£ 

MS 12.3»aW|ini3*lTs 

Y t = 2.534 5 4 0.614 5X, 

(0.679 6) (0.108 7) 

t —(3.791 0) (5.654 1) (12.4.7) 

r 2 - 0.799 7 a 2 --■= 0.975 2 

yM.hMtuM, smwi/isg “Jtsjttfa* a#, 

i 2 SM 0.811 4 (p=0.7) HJM 0.975 2 (,0 = 0), j&, W /& 2 

12.5 HHl^ilkSlin 1959—1998 ^fa] 

-tM^winiigjgk, KfliinMsaa 
•t*i*ij«#-An«iHjH? Ai-irfea# a-@zito, i'ffiwmwj-o m 


# 12 * X 48# : 
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12.4 1959—1998( Y) WAty/* 

tti (X) Wl992«FWffi»*4(E¥, &€10Q„ 

t5t* YftlX IftMffij&ttSilSI 12.7„ 

^A°Zfc±'AtiL-7-. 

iw W***JaiES*tfc. Wilt. -'M-fMttSI 

Y, - 29.519 2 + 0.713 6X, 

se= (1.942 3) (0.024 1) 

i— (15.1977) (29.606 6) ( 12.5.1) 

r 2 -0.958 4 d = 0 .122 9 » = 2.675 5 

InY, = 1.523 9 + 0.671 61nX, 

se= (0.076 2) (0.017 5) 

f=(19.994 5) (38.289 2) (12.5.2) 

r 2 = 0.974 7 <7 = 0.154 2 a--0.026 0 

miW (12.5.1) *Q (12.5.2) 3?T&—*^$Hl!ll = 

T, “ffiffi” Sf, *&?***&» Jifl-.t 

JWT.3fffitt^J!SJ;fl-*«l0.71 ft ft, 

(Ati-^?), ?unM, «d£j“is»«:±jn%, sjjt?jexK«tt 

ft- *1) .L ft 0.67 % , 3 

(12.5.1) ft (12.5.2) J&ihttSfcpTKttantoUE? tin 
m!®ri£, < bfc»* 

^1*. £&, ft 

T-u, airi^wsitt«?0 (12.5.1) * 

rfnfflXtgmMSJ (12.5.2) 


*12.4 1959—1998 *ftBAttft&XftJ9A*]*t!IW8 


ft® 

Y 

X 

¥«► 

Y 

X 

1959 

58.5 

47.2 

1979 

90.0 

79.7 

1960 

59.9 

48.0 

1980 

89.7 

79.8 

1961 

61.7 

49.8 

1981 

89.8 

81.4 

1962 

63.9 

52.1 

1982 

91.J 

81.2 

1963 

65.3 

54.1 

1983 

91.2 

84.0 

1964 

67.8 

54.6 

1984 

91,5 

86.4 

1965 

69.3 

5S.6 

1985 

92.8 

88.1 

1966 

71.8 

61.0 

1986 

95.9 

90.7 
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# * 4? *F 3* £ * 














1967 

73.7 

62.3 

1968 

76-5 

64.5 

1969 

77.6 

64.8 

1970 

79.0 

66.2 

1971 

80.5 

68.8 

1972 

82.9 

71.0 

1973 

84.7 

73.1 

1974 

83.7 

72.2 

1975 

84.5 

74,8 

1976 

87.0 

77.2 

1977 

88.1 

78.4 

1978 

89,7 

79.5 


1 


1988 

97.3 

92.4 

1989 

95.8 

93.3 

1990 

96.4 

94.5 

1991 

97.4 

95.9 

1992 

100.0 

100.0 

1993 

99.9 

100.1 

1994 

99.7 

101.4 

1995 

99.1 

102.2 

1996 

99.6 

105,2 

1997 

101.1 

107.5 

1998 

105.1 

110.5 


ft: x = 

Y = «}/hWK*iR, T»**P# 

K : Kronfimic Rejxirt of the President , 2000. Tabic 13 - 47, p.362. 



K 1l J ift iS * (norum Loeorrelauori) ® aL nf ^ 


#12< fV «* .■ & * J# tit * £*> £ £ # ? 
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i6i 


JfrrniB u, rfi a , M4*{fl0fJfe8Efci Ki, Pl'Jil# & il'& ols 

m , m#ft u, isi2i fC sim u, m u c 

tmxtu, wfiw^si«--*®g&*. e (u 2 ,) mm® 

<in«#lHt.K— * + *5!lW) S5MS. 


[*£J £1 

tfffiifil, «*(* 

flutafcfi #* 5 ?« i *4 J 1S ' 

®a 12.8 bp ^, 

$)—IIS0^|bJHE/? iS ( cime sequence plot) s B3 12.8 ^i]£T® fH PfJ"^ 12 A &]%&. 

(12.5.1) fiai. 

UW&ft 12.5 >?> c 



ffi 12.8 IIS—£7*:ft£a!!J3 (12.5.1) 

£ -*-»£, M51-f® 12.7 M 12.4, 

« r RfeGJl fir if {&«j{jtfS-@|5 ( = -/P), &M U f mi &>)» 
Sh^i^l^d? Y W#Jfi#-fi[*ili3, Sf¥, i,/i Wffliefiit'tt (JEM 
^ MfeMSSO , # Hilfci 5 ffl * ra & fl ! l ® eW «* tt » 2 ltoifc«o itt^K 
M ® «, —#, M W(fi (* ff *£?) # a ^ jfiftl - T - 1 W *- a « [ 1 * ; ftA # 4 : 

+ , («,/<*) fc®ff]»«HFii5ir, 

<x =2.675 5 0 


4 74 w . 





465 


SC-fl’^ftiT® 12.1 (d) WH#, *HU «, lfe.fr* J£fimM 9 

m u, *t *,_,«, wvm t wausxtt: 

&MM, .MM*. JS**tAR(l)*-&M~#!8Sfet&&» 

WWW i, Sff]»ai«FE». *Pffl 12.9 0?*, £0rjftgttft 

«g, *si2.5»!h, ara*w*^*«n»**ft* • <«) 

(«pfi> *«rt, 



*12.5 


*f-ft 

RESl 

SERSl 

RESl(-l) 

m » 

RESl 

SERSl 

RESl( -1) 

1959 

-4.703 979 

-1.758 168 


1979 

3.602 089 

1 -346 324 

3.444 821 

1960 

-3.874 907 

-1.448 293 

-4.703 979 

1980 

3.230 723 

1.207 521 

3.602 089 

1961 

3.359 494 

■ 1 .255 651 

- 3.874 907 

1981 

2.188 868 

0.818 116 

3.230 723 

1962 

-2.800 911 

-1.046 874 

-3.359 494 

1982 

3.631 600 

1.357 354 

2.188 868 

1963 

-2.828 229 

- 1,057 084 

-2.800 911 

1983 

1.733 354 

0.647 862 

3-631 600 

1964 

- 2.112 378 

-0.789 526 

- 2.828 229 

1984 

0.320 571 

0.119 817 

1.733 354 

1965 

-2.039 697 

-0.762 361 

-2.112 378 

1985 

0.407 350 

0.152 252 

0.320 571 

1966 

- 1.252 480 

-0.468 129 

-2,039 697 

1986 

1.651 836 

0.617 393 

0.407 350 

1967 

-0.280 237 

- 0.104 742 

-1.252 480 

1987 

1.623 640 

0.606 855 

1.651 836 

1968 

0.949 713 

0.354 966 

- 0.280 237 

1988 

1.838 615 

0.687 204 

1.623 640 

1969 

1.835 615 

0.686 083 

0.949 713 

1989 

-0.303 679 

0.113 504 

1.838 615 

1970 

2.236 492 

0.835 815 

1.835 615 

1990 

-0.560 070 

- 0.209 333 

-0.303 679 

1971 

1.880 977 

0.703 038 

2.236 492 

1991 

• 0.559 193 

-0.209 005 

-0.560 070 

1972 

2.710 926 

1.013 241 

1.880 977 

1992 

-0.885 197 

-0.330 853 

- 0.559 193 

1973 

3.012 241 

1.125 861 

2.710 926 

1993 

- 1.056 563 

-0.394 903 

-0.885 197 

1974 

2.654 535 

0.992 164 

3.012 241 

1994 

-2.184 320 

-0.816 416 

- 1.056 563 

1975 

1.599 020 

0.597 653 

2.654 535 

1995 

- 3.355 248 

- 1.254 064 

-2.184 320 

1976 

2.386 238 

0.891 885 

1.599 020 

1996 

-4.996 226 

- 1.867 399 

- 3.355 248 

1977 

2,629 847 

0.982 936 

2.386 238 

1997 

- 5.137 643 

- 1.920 255 

-4.996 226 

1978 

3.444 821 

1.287 543 

2.629 847 

1998 

3.278 621 

- 1.225 424 

- 5.137 643 


EE: RESl = 0)0(12.5.1 WHW**» 

SRF.S1 = WiUftSSS = RES)Z2.675 5. 


RES(- l) = «rG-M«SS*fiL n 

f&liMMniin 


.* <2 *• & i8# : 
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Resl(-l) 

® 12.9 

AWt® _t*. **±fi±5ttWs*£ttW* 

m & &" r **h £i* # &t w it -ft 6 <j a ?a , m ft u:« r) * sj jc* w ■- & , 

fci*«irjw»c«sw 12.8. *#»**£: jtj&h*, 

Rfn^KFJL^aMtHfeftW, «fi&-*j£fpMjEW*£. *firX£.H > M** 

Sfn^j8l*iiJS#(Kl«#n4? ,tt% 
wf•**:*:'arts. &#-ef««ffsij±»fia»stttt (runs test) smvxrniz, 

(Geary) tt&, 

ww^id* F* = 

{■ - -.- --- )(|-+f + -1--^ + + + + + + + +-!- -4- ■*■++ + f)(- - - - 

- - -1 ( 12 . 6 . 1 ) 

011**9 + (&) ftssm, «2:*2i+iE&£, a 

4o»cwjWo asftfnsx-^»a*^-^3tJHfii: (ftsu + a-) w- 

(uninterrupted sequence)o 3$ffl-ftSi? JCiS¥fi &5-|£ S (length of * 
run) >J»«*«7G* + *o ft (12.6.1) + 3+t»fi! — 

+ 9&fc-9-*« l+21ftiE^»® (W&ffi^21) l 
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4 fie 


ft-irttHmufi a i»j «ff # .ti a & # « m? m as -h as w %■ 
w. &a=H: &.«n«Mo 

fHi]€fi]* 3tiS, 

a*^rsE**^T? m*£, isa 

fiftflWWft tMMmfiF.« £1] ffi£ (##ffl 

12.3b): NUB, WaJtS^flg'ft'IEWffl^ (Ansi 12.3a 0fjR) a 


-V - .£1" (& ) SR = N, + .\\ 

.v,= + **+» <HP + «#) 

Nj= -•^'MS (BP-*^) 

R=mm'i'm 


?■&, (asftr^) iwaiiDiwdiwffiiaT. 

io*q.v 2 >io, »«+»#»» (ffiSrHS) , n 

XM:E(.R) = ‘^jp 2 + l 

,-.*.. 2 _2.V,N 2 C2N',.\ , 2 N) 


tfrmgjir n, > 


( 12 . 6 . 2 ) 


m m Bfi a & ml a £ »r $ ft ft, u!'] m m jw & - ■^ m h ■ i 1 m n m w # &-t #c» « 

95 % fft Bis £fs Ain T & ib] rt 


Prob[E(fi) -l.%cr K <i?<£ (K) + 1.%,**]= 0.95 (12.6.3) 


SfeHISlilo 4 95%gfi:jJtT, ^afS-^Sfc J? *&.tj£S1S ZN fc, | 
ik« 


0¥'j«fnw^j7-t, = ,\j = 21, R-3. fljffl 

(12.6.2) 4>6D^^Kfn«rW#SIJ: 

£.’(«) = 10.975 

<4 = 9.693 6 (12.6.4) 

ff K = 3.113 4 

iAfTTi 95%*©K|B|*: 


[ 10.975 ±1.96<3.113 4)] =(4.872 8,17.072 2) 

4 T {®e / HS[3n^.a^:*jitg;|Bj^:^, 95%Bfn7K¥. S^MS r.S-S 

^ * ta 1 awraattna g „ * T«-t«j-.iE e& □/r 


♦5 / 2 * £ 4b M .- 
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467 -jg, 

Wffiifc, KP0fjH«r^Jil«fllMc «*jiSift, ft£SSldi&ffl£. 
jsw, mrrfriE&m%. »|»©#«®'K mz-tuv.ikw-&. w!am#-£ia 
&<, dm, *mR (12.6.2) mvAitm, ^sm*^*^* 

$11# N, Dc .V 2 /b-T 20, Ml§ (Swed) *U3t«# (Eisenhart) tffi 

iftant n 

is, DtMD. 6 , ipjfflii*#, « 4 nz«— 

t n &r? t if.«-&, 




***(KMft^S*SE-v|-^Sk$feS- (Durbin) 

& (Watson) WHiH#W e rf^CV+* (#1(Mfc 

^n-w ;/ iftitfi-i¥*ft), KSjSUq F-. 

“ «.-|) 2 

d ~ — ——- (12.6.5) 

I « 

Rss^tt 0 tts, di^M^imM 
ft <i - 1 KjHtHfi. 

'b'fiURttT-ttH-waiiffl, ifijin#ft ih]hi#• w 

•VSRWWtiftWHS,, iEHfcS-tt.ft, «ft« D-w d li\ « 

TF.R 2 , t fcfc*##»SttTH! -jeiH.fr. tiJS^r — ftflSffilo M£sS5ft <* $ 
i+»J3Sira££, etett£tt-*s*tis£*Bs»: 

1. ®53fr^«Bi9i» $n#«:ff*M. ftHMPJMtft, «t9fS»r 

m#H* rss,/ 22! 

3. rvtw u, &&-«t& mm*.u, = {*,., + e , mw c ra*, ■sxm 

ffl-fseaisfrssiEifliAKiifi#. 

us s. Hiit, a«»a$iiT 

aifflwmsi+a^sffls 

Y, ~ j?! + &X 2; + ftXj, + ••> + &X*, + 7V’ r , + «, (12.6.6) 

y, vw-JM&eie, 

*£Sft ft# 17 

6. 0!|Jto. ftlMMtf&MW 1959— L99S^(ft.T.9E— 

0JEH*. 1978 fF-*J 1982 ^ ( ifJjiSL) MSHfiM, 
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W'J d ft i t- iit *f ii # * & & ft; & M fS -h & = 2 - 

to m m ti i« &is * « w. i h t d m. i i ■ * »# # ^ aj * &. & & # * 4 11 w x 
£ # ill £ ft HI: $ m # .$ (St $ ';} -ftJ £ H * ft . 2 J iittffi* 
II «T BUS# ft. Hft, JgfkU.m H, SB i, *<S«c*T»®Wi»Xo Hilt. 

Fi« z 2 tt», s#it •w«siMrsr«#3RiEift*tts*#u8 
iii: PtM! «, •t>*-Bfrrt s 0J#l6. ftiffl, ftk ii 1/ft 4/ Hi ^ ;U 7 IIS, R tfi ft - i- 
TRi d L W-^±R4c/ u , to^iA (12.6.5) ITtfJft d {S&ft&®i|fc#fiftfi£ 

mzt h ttsrflfflMfliEfcftffMtt^ftJfeJg. lifcto. i£S5VRi{ftttffc«! 
TasHtwi*#»w,a#»Mftt». 

ffi= 9J 200 ft n {(ifazs 20 

/S3I, MLPWM D M D.5 t)o 

£K&tt$-9K. nrffittTH 12.10 8BS s ii>/«« 

ttftPSffl^O flu. (12.6.5) «7H3: 


d = 


£i? + 




- 2^u,«, 


V.^ 


(12.6.7) 


*«-&##£#, St eitftft ;*/«#. WJlk. 4-: 

‘Ei? 


(12.6.7) 


1 - 


i 

>"!i? 


( 12 . 6 . 8 ) 




tl'^Ho 

AGE 

iatte** 



fl!^H„* 

Ell 



4<fl'ifcH,H£ Ho* 

1 - 




o d L d, 2 4-4 4-4. 4 d 


mm 

Ho : 

H„* : 41<?1 tJ+ll^ 

S3 12.10 d %iiiM 


Sl&X: 


2^.-. 



( 12 . 6 . 9 ) 


« 12 9 ******* *#? 
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ft* p M-itirH (ISl^tf.9), *Jffl 
(12.6.9), (12.6.8) *J£AK: 


(EH -KjoSSl, Sfe (12.6.10) 
0<d<4 


( 12 , 6 . 10 ) 


( 12 . 6 . 11 ) 


aatfi m*R; j 

(12.6.10) M.W., ®p=0, 581 d =2 ; isfcjtift, SH#S« ( — 
fifr) Hitt, ft* v W*£#ffiPJ, 

d f f 2 , AiEwifttec’ in* 

?=+'l. M ^0, Hilt*, 1/akittO, JE# 

(12.6.5) s-m* a*, *n»MEi 

*B&, S&® &$*!#£ 

5)f¥ JtrfpfflxtAfc'h, M### tt—&J2M HIJS -H6—Wffi a 

470 *u$ - 1 m da*- 4c Hitt, </£«)£ 

4. WA*. (12.6.5) #. Si&£nmMtt. H 

*. iniMnaatt*. -^mem u,wmiam-tfi 

Mu ri lAgtU, tt 1 lt ,\Ac Witt, d 6<j^>?itSifna 


1 . ols wiH&m&Mo 

2 . fie (12.6.5) im do (a^wit*tnswi¥*^*i»s&ili rffic) 

3. <4 «</,, Hu 

4. Ar7S-T#B, 

® 12 . 10 * 
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A/TiftBJ),^, ffUiIl!«fll«,XW-i^*|dll3 0 **12.5rtttlB, 

*l'f 40'hM3*J 1 (*&#?M), *5%7jc-T- 

.t, d,, = i.44fn d u - 1.54. tt-fMiHHft 0.122 <*,.. 

*12.6 ag^K*<f«fc&: &KJRK! 


itH 

x it: n fs.-£- 


&3R 


ftU.£ 

0< «J<<4 

d^d<j 


• >*-* *s # ¥ 3 ab 


ffi m 












±Vi GfliA 
Aft SfflA 


iff. it 
JctkZ 


471 


4~d,,<d<4 
4 - d, : <d<~A d L 
J,<d<4~ d u 


d iiltr -*®{|Sf,: (indeci¬ 

sive zone) sfefji 7c 9jP ^ (region of ignorance) , •#$if] sitAft T& /£ fi ffl A & 5 ff- 

a, 3^r*Fiteiftrsj"«, -sfi;a-©inH*Hes-«s <* ssftwftaaia, ffiif 
A (ft A ft Alfl 

£?5 i-.pa ESTfn, 5oS ^ 

l.H„: p = 0*fH,s p>0 o JMIIitti-i-Wrf<d l ;. h*P.*H 0 j 

st g # ffi * m tt ± u t« a- ft &, 

2 .H„: p^OftH,: ,o<0, (4-«0 <d [: , fPJ ^ « ± 

3.H o: ^ = 0 Xt H,s *>#0» (4-cf) <</,;. M 

&*A2« hi^H 0 ; 


aifrfTfilffiW, A, A&£«M£'/Jn, 

«#«rWMf*ii!i3tH*a—J&o fcfcin, *t 4 >MS|jOjc*i 20 &MJrfii rt , 
5%0-J, d£KlT#WJ:#£9J&0.894 *1 1.828, 
r ASH 75 Ht, 1.515 *H 1.739, 

SHAZAM||gift.4i (-ft) fl«ftWrf|§l£ (exact d test), BP 

&i±\ dmmmmw.*-&p m, *j®#iHit %d$t 

itafi9/>ll, A^frJfKlIgf—0!)4t', tfiffl SE1AZAM S£ 9 fig, ffcff] 
#>+■ J itWfio.122 9 (Hi pfSMAA^, 
aa*»fijwfflife„ 

mm-mm a wa£K##^£iej*irEM®sg. 

(l) ( 2 ) «£J 5 SIRM.iE*#*. 

O) laNii swats®asxt&ffl d aa«s£®®* 
Sn*-'MllH«Safe^TlHl!aiFW»jgfl( f attttfJTKW «A 2 
A-£i, (--itfr) 0 «Ac Hiit, 4 'a#Mtw 

—n 0 nut atm#a n 

^WHS. V&’t, W h fWJ??ij 

ubkmt&Mx i-.%, 

(Breusch-Godfrey test) WWMfkll, S’JtVJ.ffl.Hst'-Hh „ fgljg^ 

12.36 fif itifetro 

jtt^K u, NllD, M A, d W .St "Ifillet' «J 

t .a* * jtt«?R, ff ffi i-ma atit «## m a is s *mM# if it ± » 
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(&*teilili#, tfc&X8X), M 
d &%L, 0.*;°I«fiE9i r27 ': 

~fh (s-yd)*«.V(0,l) (12.6.12) 

hvz Sc (12.6.12) ggttJglft d ffci+MMt* WES 

'Alt* Wffi-tl, «S d fliftitH-film #!;£*»? [SL (12.6.10)] zm 

■fnp^N (0,1) (12.6.13) 

±j*jjw=FX& t w&- •#&&, uuhm *= 40 Ht d^ 

0.122 9., tank, Hiffm (12.6.12 ) jra 

✓40(1-O.ip)^^ 

mifiifew. <- -$)•) wmsij --tA 

5.94WZ(S (BP#*ft:WjEiS3Ett) MfcM'K iCtt, 

IW. ORW) 5% Wife# Z MP.'h' 1.96. itf 1%W*»# 2T&*g|:3&2.58. 

fisisxjGiiitttffliSiSifffcic &i&w*ira. 
Bp r. k— t. j* Iki R * ft ft W R ig „, 

fa </ ft % a r ; m «j h s & 0 a tg# ik «.# m is js. sp l»i pi ^ h fs & * 
4£*iH¥t*«^^*«MHSo Sftinilfc, mxHk&G MA# 

ttg-« SmttttgStt fB K Z M „' al1 ft" 55 fife M3® .6, Hi G '£" JU W ft ffl 

iwt® «*{*&-+&*■«#*: ^ 

S*-**»*»o 

* r*Ai«36ft*3ig'iR# 8fe it **#£«*# 

£H® (BG) (1) ^BSflLPmTC, 

infelfiTWtfJS-tt: (2) Aft ft l«l!Ej$3. fclAR( 1), AJRC2) #; (3) Q Pi # 

4?s ®#:J5![ sa( 12 .2.1) 4 1 SO e, ] ttm*#5EAft*a¥£(moving averages) r3l] , 

M sl . r. *?, t tbetr ® it - » tt * 

%% fk^nxm* Pi ^ ,<Bt» 5 T .Stfl-UinjimK 

BG &3S (tH® ft ^ LM £ a ) *n r 1321 : R t Pf VX £ & M + ^ jJB it- £ El R 7G, fS 

afflto \a *0 ti«a e jit^t. ig iid?fta«rg fli-tfe nnaft 
ili'Pc ^ 
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Y, = /8,+ fcX,+ u, 


(12.6.14) 


u, JRMJtlT P tit g 093AR(*)«j£: 

Wf = Pi«< 1 + PiU,-z + + <»/.«/ /. + G (12.6.15) 

K>1' e, fcffiffifctifeiiWia'SIM. iSRjfe*|AR(i)«^W 

tttr, 

H a M 

H 0 : />i = p2 = ■" - f/> = 0 (12.6.16) 

1. ffl OLSttit (12.6.14) 

2. 'hXS*. SBlflSfeKffl#) ai*-- 

«,-m «,-2. Witt, */>"4, pH! 

IhJ ll:lR-f, ftfMHfc' (»-p) &«J (»t|-^?)o tlDTNW: 

u, = «, + « 2 X f + ptU, i+^ 2 w r -2' t . ^ Pp“i-f, + e i (12.6.17) 

MiSt (M) P1P3 + I9SIJ *V 331 

(&^±i^^5tPS#^), iiEW 

T : 

(m - p)!? 1 - x\ (12.6.18) 

in gp («-*>) (12.6.17) 4«J6<] l? 2 M,!A§EbJg >j p «J 

**«■*« ft ft HI*. ^ffi^SS0Ml r 14?jc 5 FT(r ! - ^.)R 2 iSafeS X 2 IS, 
ISfllttffiifeMliKfiift, itttht (12.6.15) 4’is'l'^-l'- (oftSfcfl- h.a*#^ 
% a 

1. @PIIS0ffe't69!il!07C't**it^ Y MJhIH, BP Y r .,, 

mttZT, «-ft « ft & Ml® *010* 

+ 4v^0 IJH y-S®Jg{&fr3^5Ko 

2. mlSfltS, EPffi ; F4fcMR /> !&*«»¥# (MA) *t«, BP «, !(P 
T4A: 

u,-e t + A,e, ,+ A 2 e, 2 + •" + V<■ > (12.6.19) 

& + e, fcawwsgfl!, BGM-tiiTO 

ffl. 

69^17 4>, SHIMMY p Pif A 14 m fa 

3. %- (12.6.15) <p p = 1 (W-fiUSBU), WBC;«(ftiir«!*tt5feW 
M (Durbin’s M test)„ 

4. p*SL*‘tBjfc*j||iig$. SE^^I 


3*12* ®#/6; i* ,4 #1' 
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iiff/s-feigc m 13 


Set BGftftttiftW: X&—£?*:/]££ 

* € 9/i jfc ft ft, 4 4 f ® -at a/i '14 w *j ■?■ + js ffl - t € i' ft ft, *] a 1 - 

•t~ AR( f>)*& & , £ If] # f!) >J 12.25 *%7F$ltkyb , S ! p 3 ft iil fK) E P ft 3fL 
sy % # ili , ( n p) = 34, R 2 = 0.892 0, E3 jfr. . -- # *0 * jii) # S'j - -f * 2 It 
30.328 c ^ 6 -1" g A S (A ff- & V) S t, #?y -^ X 2 fxf 4 ¥ -f 30.328 
««+*■*! fS* D.4 + Z 2 **^- 30 ft x z ft. ft ft 4 

■~£ft'K *l$ft p ft A -'f**, 

-f *, ftffl ft 1 -T * ft, ft ft & is 6 I' g ft * s » * $ ^ £ - + He- 

ftl&Jk 1 5'J 6 ftif KtfAR(l)*ft.fti» f 

&.®±, itttfft UGftft.it ft«4tt M tt 

3®. 


XfiS+lsiJHWrel**: “.K2Kttt£8M&ifettffi l iliS&tf&*F (BP 

w & # $ ft h # t & ■*r a ■t i"i is’ o 


12.7 *l«iS£ 


fls^jisgssatt^iio ftflj* 
# 12.1 w^a, (bp«tk 

®*^$sr) 3fta*jcjgje*jFj»0?#»», 

» («i«i) sun Steffi 

£/JvXfgS6 0 

SmElMJSMMlffl# (Newey-West) *'ft- t VIUm 
OLS tt it a £ »t § ffi 36 JB W * iH £. JG to ft * £» & - - Jr ft £ ft ± £ M %t -fn 

4. ftfflHTWStaSttffl OLS 77 tec 
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3t T-jifflf* vi i-ti-fe. 



ilifliinifilSJ ( 12 .5.t) ftfn&iUMff 

m, d iM.%io.i22 9, &&&+&■&* 

iEM&fil*. ill 1=0 

a (12.5.D ffivxx.%'i$r.r- 

i?r, ,+,ntN^^, <, A^xse 

mv&. (12.5.0 tt>fi«-Drrr(iiia#$ft#wswai'Fffi 

V,= 1.475 2 + 1.305 IX, - 0.903 2/ 

se— (13.18) (0.276 5) (0.420 3) 

£= (0.111 9) (4.723 0) (-2.149 0) (12.8.1) 

R 2 -0.963 1;£7 = 0.204 6 

: S*x*ft**4F-*«i<r 0.90#.{fc o rrSil fe. 

i.30^ft f 1, <*rft*4?) $&)&£, gp® 

d }£i?sj) (12.8.1) UftMIfr 

(12.8.1) *ffcS&a—,<M, Rfn^f y 

flu tel IBS* *n K: 

y t ~ -16.218 1 + 1.948 8X t - 0,007 9X7 
t= (- 5.489 1) (24.986 8) (- 15.936 3) (12.8.2) 

J? 2 = 0.994 7 <7=1.02 

WtfS®£»&&tf-±#|5iSM4!i. /iffiittMu lAiii 

»xac35is»*#, (am 

iuKissii^c. m-j~jd L = 

1.391, d v = 1.60, IffttitWdfiffiTdto 

JUii£4j > *rnfe<3cAJi&ws, «jnwx»—3:/ fc *iPi!iTBrfl6apjeEtis& 
ts^raM. smstsuR 

ififfi—H, ^f-SsffjXifiji&iis fKiflr^xj?—Nn rftf-S', a-fnffl 

jEfcflu 0mJS-S**A®St. 


# 12 * 8 J8X: ? 


- 




i2.9 {*$#$) rscM^~m^ 


1*77 


pfi^ 


U78 
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W-WISJnia OLSttii-Slifc^Sk^^Jft. ft ill 
mtm -t m & ., ##ts-ss © & -?*f ■ t tt z © « k « «■ w ym © w r m , 

cpxt r#?, 

tf5fe, **5R*S[H]SS«St: 

y,-i3, + ftX,+ H, (12.9.1) 

ti, = pu t . | + e, - 1 < /->< 1 (12.9.2) 


Mtfai morass *m 

(12.9.1) min t jSjfc, WJY£at^J 2 -1 tiiJ&tf-o MM, 

Y,.., = ft + ftX, , + (12.9.3) 

ffl p* (12.9.3) W3ft, Wt 

1 = fiPi + <oftX,. 1 + /»/, ! (12.9.4) 

M (1.2.9.1) (12.9.4) 

(Y,~ P Y,_ ,) = ft (3 - P ) + ft <X,-/>*,_,) +e, (12.9.5) 

K '1 ! £,= U, ~ pu, ., c 

"7# (12.9.5) Mikht: 

y; = ft* + ft* x; + £, ( 12 . 9 . 6 ) 

ft- =/s,(i-p), y; = (Y,x;-(x,-^x, ,), ft-ft, 

fcT- (32.9.6) +«| e ,»fi£WOLSjH&. fife »T V 

# BP blue., it^', ftl^l 

© (12.9.6) ffift. GLSJE# 

jaESffiousfflTdettSMiJEiBiuBjiwstttes. 

FUfcl (12.9.5) tt4#rA (generalized) >&*& (quasi) i (differ¬ 
ence equa tion) „ , ifff j§ V^XPlHo i£ 

' i f M & * # vt 





K^ r-mML y * a «$&-&&#(«-»* y, 

/rywx,/i"-7 2 . iMi a-stt«***a«f-ffl»rS3E» ip^s-wm- 

sien transformation).-, 


P 


rA^0jQ«liafflJBi»a:«TOT. «e—JK ifti 

Rje^^sto M-ififBKyjfiifrjfeo KM'W-g*ft?riuTa, 

-itH5H£o BpSiO^l^W, ttiO.M'hfctttfJ&aac £-- 
p -0 BiifcS-'MRiSUiii* jo = ± 1 

aafmft-^isijninf, ««*#««»*-&« 

m, rsL&ft-xu ( 12 . 9 . 5 ) ttssa-^sjuT: 

Y,- V,_ 1 = /S 2 (X < —X,_,) + («,- 
= fr(X f -X, ,) + e r 

f£ AY ( =i3 2 4X, + e, (12.9.7) 

itt At (12.1.10) + 

*T* (12.9.7) *Hig£9i8Hr (-ft) «l(B]ia' (Srfl-*?), 

0fJa#T«PU!fcl (12.9.7), MffiKISMBEfftSETcM-fifri 

Ma*fl££MifF (fcfcjJfift*-T0.8) 3SfS&-Kfl d SU+iMIOft, 

SP^fflfr—(Maddala) &%£. 

4?-9 mteM: hxj <r* ib.t.k—±j**iu!h 

(12.5.0 V, tf = (M22 9,’ ^ = 0.’958 4,‘|fiBTiXW'ittfli= SfPtffiW-ffl- 

£#lal!0ffiJ5»,4io 

—BV2$>#ai 02.9.7) fHj -'NfMM, , e*£*r«lEgi. Hitt:, 
*Tffiit (12.9.7), MM 010 (EPAfiMSIM), 

Ail, JHAif in 

T'&ftttEJflWflIS: 

AY, = /?i ! ft AX, I e, (12.9.8) 

w*. nsft 

“£or wag, tt«is«?a‘t>a5Kttnij®»(!E 

to 

GJSIftfflWlSf—^.^^01)1 (12.5.1), JftSgAR(l)*5t#lffl*f r z * 

wwoi, R-vt&ftitij&RftXGm. E u a® 02 . 5 . 1 ); idft. 


At J2 * 
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(12.5.1) M-TK^IUSStW.. ftJ&JPT- 38 ': 


AY, _ 0.719 9AX, 

r. = (9.207 3) r 2 = 0.3610 d = 1.509 6 (12.9.9) 

(12.5.D mt, mm\, fa 

ia+iR- ■■-mmfrai. (s* 

m BSHSttlffiftfifc, rrWia#»ifiPitt:«, MHBJ, S (12.9.9) ft 
(12.5.D r 2 {&&& 

jgjs^teiBUUffifck. &"Jn6 

mm, #. *g*n^„ l40i 

■ - tff IS ft 3B ft M £ - ■^i® 1 ■ 5 (Hi !f 5l5If is ft ■¥■ $ ^ $ # £ e m iij 
aaAR(t)«id:iHi*-B (12.2.D,, «, i, 

4*0 (12.2.3) ft (12.2.4) flJMBJja, lf-?'i H, Jfe-te-f-Sft, A IS ft (ft# IS 

$ & * # a- . a ie a ® fli % u&tE it pj & ffi?jiii^:<i m ft * u 

aim. (12.2.1) Rjjania, 3 Sffl«^#*k 3 Gi«.h*l, m (12.2.D 


«!-«.! + e, 

(« > -H 1 _,) = A« ( = £, (12.9.10) 

np «, 0*^^^rn«f e,c 

M±Wifef»*&£, -PiiiSAfgftiE 

Hit, RiirflB^iSS* 

-ti c 

-Bfr*»3E«ft/.ffiK!fi«/flMSD4«Sfflc r«*feW, -- 

(Berenblutt-Webb Test)’ 41 -WAS , fiT/HfcfcJfe *>= 1 «!«». KSffli 
ftBl&fftti-ttttlJc* » ttit* (# statistic), SJUnT: 


£ = 




(12.9.11) 


£+i,3rJKIsi!tl (W*JFfi®^W0jE3) ‘Pfl3JM«£, ifii 
Hii'IPin^SfflPlftOLSJSSo iEl£, 

Xtfr®. g Miff 

RfiaESWMMiiUSttJi/. = i f 

ftfKS p = Go 

air® ai*fliw:.r.R—p-ie, <n m.jgsupi iu 02.5.1) #pj 

E«? = 272.022 0 , M.—6fr#.#lHl!M (12.7.11) t$S>J X)*? = 0-334 270,, 
ft A (12.9.11) jrrTSft^Sfcl^fflPJ: 
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(12.9.12) 


481 


= 0.334 270 
g 272.022 0 


0.001 2 


39 i sfnM a,.^- 1.435. d v = 

l. 540 (M^tt/K¥»5%)o JfiKlTK. mxm J 

pft 1 w®tt« ^ia. 

m, fistRMfisi p~ 1 p = o 0 ( 12 . 9 . 9 ) m 

s&uifta^ifeSi^iaftao 


«/ §m*&po mm P m 1 
flPftffMAinff& (12.6.10) tttaSB 
- ft a ^ ft ft if Jim , ft (n nimsnrttl+ai P&-. 

p=« l-y (12.9.13) 

Wife, UbIM. (12.9.13) ftteitda p5fc, tfinr*£& 

(12.9.5) eft, (12.9.13) naiWp 

Mid {]<!££rt;m*ffiM*mmf&4L, (Nagar) ttJfcSaiTflfc 

iEaft., Hj#JSLH 12.6.-, 

ftffj ft ;r $?—± t* ;j 0 ja (12.5.1) ft # pj </ - 0.122 9, <u 
(12.9.13) Ml] n 3\ |0 «» 0.938 6„ ft iil nj |» ft] ffl a ^ ft it M p Mttlt 
(12.9.5) f , SiMWL WRJSUf y »X (»39!miP«*»«r--ffl«C» 0.938 6 
In . (12.9.6) JftjHJttMMBffiflft OLS mm. J$ ft Y,* -(V, 

0.938 6Y I . 1 ),X ( * = (X,-0.938 6X 4 ,), 


M3*^ftftita5RSU p 0 ®AR(1)«^ K^fi.,., + t, f&tr., - ft ft it P 

Harnmtsj&tii, «,-a 

ttitS, WHttftlTlHljn: 

«; = />•«< I + K, (12.9.14) 

«fti,*M® (Aft®) islfiftW^SIJfiD^^, «, *lftiantt®«l?ic ft 

.ft, ft (12.9.14) ftS^'-JIAiigEJMMM, OLSft||ft<j& 

ft 

(12.5.1) ftx?f—12.5 ft^tbo ftMMift 
£, ft if] nf liUSSI] fiP~F El |B ^ : 

u, = 0.914 2w f _ , 

f= (16.228 1) r 2 - 0.873 6 (12.9.15) 

p = 0.914 2 0 fJfflSftffiilffi. MlSnisj (12.9.6) £|5# 

*ns££ia?f$ifec AT-iitsffSfttitw p 

4S1 ftp AStffiN, ffrVAmm (12.9.15) ftft P 

ss ^ Aft left 


I* 12 * & Jg £ : &£&&#&&&&Y 
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4 SO 


tti+ p SifiBfvfifeWWtftttt p (KrA'HMKKASffIJEm? p 

W-l'ft-i+ltc M®0r1W*ft* ( iterative methods) !fllj nj p ft ft if Ui p 

*, aaa&aar, &Mteftpis. B 

fitt-lllftfis (C-ochrane-Orcutt) 

(Hildreth-Lu) 

&4», fiSRWgHM-ii-MSfts, 

Mitlfe. i2tt, pM-'Hilii+ffl, t££t&W-H9 

suiMKKiGLstttHt. 

AR(1 )#5$, tfel&ffl^aABhHri ®JB«sS, fctiPAR<2): 

^ 2 « r - 2 + t;, 0 ftfu m + p hl jb, § a % fig ffi r s >fl r .sc S: # n m 

(12.9.6) ,, «f», i+3m^«®WWi£So 

0sij:9if-4i* s AiHie*t 1 *, M£ar(d$a\ ffiffjffifim «£(&-* 
P WSuTftit'fi: 0.914 2, 0.905 2, 0.899 2, 0.895 6, 
0.893 5, 0.892 4 *tl 0.891 9„ m.fs~ -f-it 0.891 9 ggnJffl^SO (12.9.6) Jfe 

#fflOLstttt*iftjgw«a. mm, Jtsiii# 

ols Kim&m gls. sasjoT = 

sfeSsg-i-'f&Mo daTis-^mim®i4 Mjcm®, 

(12.9.6) n , am*#*-^**. inetsmiuT: 
y; =45.105 + 0.550 3x; 

se= (6.190X0.065 2) (12.9.16) 

i = (7.287X8.433) r 2 = 0.995 9 

sHFJIfc&*±3 (12.5.1) ftfll#S!l, ^SScQIHI 

TP*o (12.9.16) 8-;«&.&„ fife. (12.9.16) 4* W # Hi £ * * 

13,(1- P ), Hin»58 ,0 = 0.891 9, mi (3, M&ftlftltf]*' £&, $ 
(12.9.16) (12.5.1) Wr 2 >pffi1i«lt«. W * & 

± # *.* * S $ •- ft Mm % ffi m , ffi a * # *‘f> if J It 8i JB # o 

© m # « & - a mi a * £ « b » - & w m , * in £ » a nn t isi jn & 

n !42 ' ; 


?; =26.454 + 0.724 5X“ 

se= (5.452 0) (0.061 2) (12.9.17) 

£ = (4.852 1) (11.838 2) r 5 = 0.994 9 

(12.9.16) fO (12.9.17) ££>’#-&ttJ*j 

0!aSSWI.I«io ft H* 2 ft « I!], (12.9.17) *fi (ft $4 $ $ $C - l -j 

(12.5.1) 

M-, (US ISif »;«.£- 


t+.f*nW4i ‘ rt 



12 . 


aw, d. M^siaasxtiKrsnsfe^maiflj. ft 

JEM«3Sffe-Jfe3E^lin t +ffiThaj R>;i*^A-&di 

*PJ4^1U*3C pffj.SSteitm, 

SB—, ±iE**fe«>K h#S«4t;a, mm# •-■£*981**1 P W -'Mft 

\m, * 5 —£-w&(« t$t& 

GLS), {Hij^fn/nfKjfi^ M#4tiEWp. 

GLS (F(jLS) B^ttif^GLS {EGLS) 5£ 0 

m_, Tt.ww%%mm, xetmiMniis&EGLsmifts&m&M 

#*. fffitmMftM-ft W ft R.M (IfcJn 
BLUE), K, Xffiil&M&jtfttojR, 

-*«!®l: RSMffiMSttif-SiiSi^KSiK, Brfliitfilr OLS fcJSft*# 

Srifi^SKlo Sit, «/J*#*T. &fgE/h>bj&fll!l9tti+&j|lo 
* ra. ft ®/}] egls H-i, £ 4' laf£ m - - - & mi c sn tjk ® f® m ft 
m JEffS/T—#), 4=: ft ft it ft Mftfft, «ta^^*tfe«SSS'J>PfiJW®"|i), 
^ #J & S # * g M ** ® pTcft#J®«HS*H wfi 5 »iT. 543 ’ H lit. * *# *. 
F, UcSg^ffJW-ffilllrMiW-ASCfta* -MiUftS-fft, :li 

KGLS?t^5Kft^®-R«iJ6<JlfaT^^ 1 + 1 *fa^S f , Wiffiffl 
Hi, egls ft jtUH’WA&rfc ecus 

(full EGLS). E&fgjft*; FEGI.S, 


io fifiE ols 


3 ? ]'M it !$, tf! ^ St # U tB W ft & M i -tli it fej M \% ft © ffi ft , • 44 & & *f ± - ifr ft 
*Wff ; f##ft^ -KfeSiSWmro HAC 

^ ^^ ft) ft ^»e . HAC ( hercroscedasticity 3rid auto correlation-consistent) 
standard errors), s£fnf # MS ' ^ 8r #ft M iM ( Newey-Wcsl standard errors) & 

® fn ft ft *& Hi JE &- ft ISr 1# n J¥ if lit M ?k &) ft ^ $0 iR.,' r ' 4: • ■• jtt ft & ife JJft ■ft it 3¥ 

MEKifcMffitfi. / r ^t&±ffeW. 
/E$-ftMtttUf-JR#ft#ft;|?$:, , jnftft#ftif® 

h-:f Wife W egls « 3 Hilt, ft 

TTiKlMT, OLSftrSS, W'Jj HAC 

& 'ft# >J#ftj£ ifnSMftiJtFt$ftftft|if], -efi6|fj|B-t4baa W#foj{^ a 

^fnwifcFajiuiR—±f-yjisi!fci (12.5.1),, mnMDfciMHzmftnffi 


* 12 * 6 *' 


► ^ 5 / 







A. fr) JH m, 40 ifc w »!'J ff ft tii A « ft , 0f « « ffj »f) f) i I AC U) ?- , HR ff IW 
Evicws 4 m 91 AH T l2i U.-4 ^ i 

V, -29.519 2 +■ 0.713 6X, 

so-(4.118 0) ‘ (0.0512)' (12.10.1) 

r 2 =0.958 4 d -0 All 9 

£'l' * 357Ts HAC©*«« 

**« «<chos ( 12 . 5 . 1 ) mtt&, + ft 

i&ffihL HAC#m®lfcOLS$**iSAW£ f Wiffc hac z 

tt ols t ittwi, 0LS3cis±.fifcfft r s $**««= a Ate 

SfMJS, (12.5.1) >fu (12.10.1) ft d SEit*S-#Wc fRA^teu.i'.'. hac 

©ff ft«TTi OLS M&H-feX’ttffclm W^sSo 


12.11 OLS FGLS fP HAC 


«f a A w t&i' ins a<j & p* n @ &: * as a 4 b a n js n-j, ols ft,- i i a a if 
A®. — JtM.i&fiiilirSfr-i'iJ. fAW^f JScW&ff:) B Wit, ilf'STi, Fin * 2 

W-Aifri, S*S FGLS « HACWffi-H* 
ft, (Ait^ f A it ft W ft Ift ;£ /(' ff A ft ® A m ft n M % 51- ife lit 0J3«, it He.& efc 
#, ft 4' ff A T. FGLS in 1IAC £ ft ± Ml m & ft $H OLSo % ±. i& w. m 
©Wfiifc (R:io) A—*Si«t#ftP?mft£Se U6J , JlftlB 

0.3, jlDj OLS Dr FGLS-## a fS, , ft 

ttil'W p <ftT-0.3 ftVftffftft, fcift{SffiOLS8*Jo S8&, ffftft4'M-ft 
ffltfNSi, '^M.^K'l'iliUiMWfo ftulil.P>ft 15-20 ?£M], 

M*ft 50&DUWM4, #fttJc£^ftY„ 


§ 12.12 


SHflft* 5.10 tr4 1 ft«^MIiI!G4i®W#f.-Ti>}-it7®IWWS*^v I i, 

^ If it ft 

Minft&MMB&S--T„ *■?!»*« 

iE.. taiife. 

Y^fl. + ftX, f «, (12.12.1) 

-- _, +- e, -!</»< 1 (12.12.2) 
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<12.12.3) 


m (12.12.2) it A (12.12.1), Kffma: 
y - “ ft 1 /Mr 4 ( + «, 

4 «e (t + l) w v, IJHiTfi: 

v, , , = A 1 P-V, I />«.. 1 e, ,, (12.12.4) 

H4t. ttT -MM ill ShT^W*>«JJK: (1) X-#l§m (JJi + AX fll ), 
<2> -JWiR^i«W3R|R, (3) X,_, 

w{«. ®<n ;ij p, + /a,x r ,,*fj'iii (i), jt+« ols f*itfflifiuaiA-t-$ & 
m\m P u, wit- ( 2 >, %n< b & 12.9 tFt'itM -»h-m 

teitiffi*, SIS (/ 4 - 1 ) 8J, fl, MeLLto. Wilt. (12.12.4) 4 ! V.M^W 

it {ft -*;: 

Y,n = pi 1 ;3 2 X ;M t ps, (12.12.5) 

V’, 1 ,^i + i 3 2 X t 2 + p i fi, (12.12.6) 

(ffi ll' I ft. jB 5.10 t? f Ft ® (Kj -® iffil ® %$ ~')-J 8$ SS iiS iPj ( staiisiic forecasting). ifrj 
(12.12.5) ft (12.12.6) Ft ft M 6)p!(®J51!]$F$J aS ®t®l (dynamic forecast 
ing), H ■% ® ff] a 4* ® S'i H’J % it T it * ft) WI 'f'M W fg- iK „ 

Jf35 5.10 1? —SfnaSSttW (12.12.5) « (12.12.6) itlM;N| 

(fij*) iXu fmst'&a-t-tfajfe, ife-f cju Mioofir, 

Evicws, Shazam ^ ) ft fig £ 4 Si« ft ffi i£ , Ff VX & ft ft * & Hi K it 'ft & 

1959 1998't 1 , SfflHffl 1959—1996itft. ffii'STW 
t'XftiiJfflX®'!, Microfir. 4.1, $HDM 1959—1996 *f-fnj WWii|-li!| 0 4^ 
m Y a 1997 ^tfl 1998 M*11TBSSlKS, BMTOjSBiiM, XF'^J&MJ, 



1997 *p 

1998 % 

&'&* Y ffl 

101.1 

105.1 

y 

107.24 (2.64) 

109.45 (2.67) 

n&mmskxi 

-6.14 

4.35 

$y&mm 

100.75 (1.08) 

101.95 (1.64) 


0.35 

3.14 




M.a'NM+'flTJE.. gj&SiJKfH 


# 12 # £ ^ ; i£ ^ Jiff & fit ? 
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^wsiia, 1998 ^r- 

■■0ilHWte««H: l997'T.Wte«®E*, 
fRIS, 


12.13 


#ffj** 9 *«;y mm m 0 m. HMsr, ph ©^in =* 

(9.5.1) 1970—1995 4F-foH**~iftA1ana#iJa. 

umnT, 

Y, = a 1 + e 2 + ftX f + ft(D I X ( ) •' u, (12.13.1) 

Y = ffiW 
x = feA 

D = 1 , %i 1982—1995 
D = 0, At 1970—1981 

S-T'jJfc^JSWlallEia*® (9.5.4) -13*8. OLS 

MTfti+ftDc 

Mttfg® u, IKiA—Ktr £ 191 Ha AR( i)«Jt . Bp u, - , + e , „ iffl ■# * 

(-ft) «#$:* laiM IK $ -fit D fill.+, 5E£S Hi T — 'h # 

»p]S: -aKSi-JHruK, fWlinfaxt 

L.ffi (12.13.1) <P, % --WlnJflfMfi&t D S&JLflUfql D 

«*-+3lB»HS*l/<l - P )ifi^^ i, X&ft%S!lft£ l : . 

2 . aettx, *ifeA (x,-**,_,)* tt®, m 

iti, »-it#ffiiiBi i BtBiiiWii5# f >H**«f-a9fas»#ttfi»-»:)aa!„ 

3. m -mm'f sr-tf m m w d,k, tt wm o (■&-. & - m w t m d, ^ % 

^); #JB.rffl|SI, D,X, = X,, ifil'.K^®LS'lSP®-lt (D,X t ' 

D rf *X,.. 1 ) = (X < - ( oX t _ l ). (ii£: % -SQIflJ D, Mi&'M 1 ^| 

a(i 4 £AR(i)siiiri*<r£TtfiTf- (12.13.0 a 

■&%$£ 12.37 <i', 
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arch fa gakcii iS 

st* t *--•*¥, t fflWA'Sa 2 *#&*•!?%- 

ft*^ffiSJJKSifr#K Jl Wfc %'4 £& 

^MH i ^wwsE#esjw»«irafl '-mmwt 

M.&, -aS!Bft#5££ ( autoregressive condi¬ 
tional hetcrosccdasticity, ARCH) , r& -j J|0 iH H ^ tfj’f ~)j SlSftl 

A , (generalize!] autoregressive conditional 

heteroscedasticity. GARCH)„ & 7TBtfa] Ff ?'Ji+ flt£r.Sf#fr5 — @t$§ 

#. wwsff jw mi-ttsar# a&h-, ft insmm 




“ & i'U iid ° ms & a 7 h irfift.zfst m m m w * ” 14, ‘. w ft in m •?? ^ , i h - - 

(smKaajg) Ei®jait 

ft'6-J. IHtf fti+ifeMAiffi, hk »-ffi *£ Cl 6? * MX tit 

rfi __ i 50. 


§12.14 


1. 3@Jft&11:limtit!!3tofl3£ “j#A.6flO«J!Ut!SiiSI»«£:j£+ttJ® K| 

**» 2. itfinsaFHtBlffyjtKiWtfesKttW'Kfe. « 

®ja#j7i4Z^^WSIf$*aRfl»fflT««Wa»3KS:0r#-HWa)3?fl8i5l.*i|e 
W9i*U »#$«£, f£«&, fS, 

SIW-j££ + H*0f “5IR” WMMfSff, 

3. m*S&affiJ6aiaWOLSttTHRi)5JE-Ji:ift#-StfeW. fu.AMTi 

ate, *S», Hjtfc, 

4 fc»Jttis 

4 . inMtut^Ttt^i u, isthT-a^ «, S^"MI 

r >2 * ««*V"«”is«’#”***’ 7 #r. 




490 


h rw so m-+at m * & tt ft ik , n«i3fe#»-*^e'ein2:fB]tta'fR»W!»«jj 

6.4u*AR(D«s:it3iiia*3fe*»ew. wurt'ftjffijferaaRrifia* 

«««. ftasr‘Ass4MBi?]flL^ii*pii„ ARcimft >ij #&%!#. r a- -ft 

AR(pm*Jt.c as»HKJi , -ft»a¥*U (M.A) ttftiMAR 
m m ft . I»M M ARM A „ iiftft- # ft. Eft |0] ft *J T|- Iff & Sf ^ W ffs ft $ -W ft iff 

i£, 

7- BPft&MJffi/fl-ftAR(i)«tfH*, s*uft&$c 
»« B *ffi#i8Tffiit/>wjL»irttiiP: d, 

ft £f&-*£4#Pi ft ft 

[fri ft ft If ft ft, tlTIW^ 

JfcfrftfflM, ft^ft, 

&Wl 7 VkH;mt®L& GLS, 

P<=/i), ftr iff a in A2 & «• tt iff ft ft Iff ft ft ft i£ (A if M CLS. fflfl:* FGLS & 
EGt.S.j 

9. ftf£^ EGLSHff, 0 >J ft ftlf ft If ® 

t, flLiiaJs**fi*-^5affl!xt«s#%-a**Bfl 0 aft, ft*¥ft#Mft 
Bff, ifl*f ftlfftMft, 

10. EOLsftftHfrftftWftiHt-TftMfflS-fimGi 
mf tfeffic ftft#ftit&~F, OLS^i^ftnJfigtfc EGLSHtf-, #»JSft 1 o< 
0.3 Hff i 

11. amnJW^fflFX'.LS, MttfflOLS, KfiSJI JB HAC 

WJT'Xff p&M, i£-ftU?ftft#ftIMftTft 

*» -£ftft®IETefH£, ftft.Mff-ftftBfff# 

iETP^rSPIH. 

12. a«, w*ew*-*fewnijcfliif 

#iEft.ftSft, ftwxts;fft m-it m 5i£taft, 

af35-K-*i d*&&, 

£ft, IftMti 

PKtt, rflft BCftlfeEHtSifrARfll MAS£SS«, 

tiMlftllMffffi , HS ARCH ft GARCH 
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12.1 m m y. tk* w a a, fw $ & ^ & & w ji &, 

*. ^ SH*J, OLS W-IKT^fi'J, 

b. *«-«jgs d «j7r:£#[B]ir?fm 

c. k i’i ti3^f,a P a - i, 

a. inJft—>N&-ifr£#J&5S;«r"i!0, imM -1 £*T-j^wfi 

!)d, Bfs<&, aw'HRStt 

m. 

g . ffi( sJc£- / h awwsEffl.ikwjyws^Bsiisi^^y-a 

dm, 

h. SAK( i )«£ I 1 , §m p = l BE »J3ffijit .01 ffe*fi<M$-1i T> g & 
if ®, tiibliia^'-^-^ 

i. in * tt y m - - »■ ^ x w - «t & *> w in] fa I ' ft -Sr m m *u 

* 

49 * 12.2 ££-^**1 S 0 « ft « in ^4 + *»£», M ( a ) d - 

1.05, (b) <3 = 1.40, (c) <3 - 2.50, (d) <3 = 3.97, ftfifeXtflffi 

£WiaiSffiSf|-&? 

12.3 (value added) 'i'ffiiSM (BH#3j 

AH*) fKi'Sfjitf, *fta^iSSllT«ffl :,i : 

ISA: Y, — ,3„ + /?,<■)-«, 

ISB: Y, — Oq + djt + cr 2 / 2 + «, 

Jt 1 ! 1 Y?--$f#){ftm, t - a-tfu! n ttiffi-1949—L964 , MtiM 

M A: Y, =0.452 9 - 0.004 \i R- = 0.528 4 </ “0.825 2 

( -3.960 8) 

■f SI B: Y, =0.478 6-0.012 It + 0.000 5f 2 
(-3.272 4) (2.777 7) 
f? 2 = 0.662 9 <3=1.82 

a. II A tpftmmiT ?'J«? B BE? 

*12* e* i- -• *» *k'iaA"i "k"i.W■! . ^457 





b. mmmyz'! 

c. -ww' nwxwa/i£ffl«i7 

12.4 Si&iF StutS® (Von Neumann ratio test) 0 ’ 2J iK/i^SS 

WtKPSWfiESi, 

fcK*: 


45 * ► 


5; 

■j 

s~ 


£<« 


) 2 /(„ - 1 ) 


^ , ( m ,- -■ w ) * / n 


)i : OLS Mi--0 


»»*#*« It*, fix® TIE £#-*&, JJiftffi*: 


L> 5 2 _ 2 « 

K s 5 '« ; T 

iTri "A‘ #r ^7 : V'ir ' t = 4 n 3 — " , ~ Tj 

s U * l)(n - 1) 

a. 5U^ C, 

C- d & it * m ft Q ft 4 .ft N , ft ifi IF & M m I $ # @ ft £ !f 

d. “« JtOLSffi 

e. too + 2.R8 e ft 

ft: B.l. #frft (Hart) 5^^$ 60 W T 

12.5 ft 17 1 3 ft 11 tiEffifli 6 t-ftflSo »@'HRja 

3n im#»«'HBtjiii4 t f^#a$ 

12.6 1ft£<f$itfttiSfc-M;tnip tti+o waist, ft/tff 

? ttit.*j (l- d/2), : 


• . nHi - d/2) -i k 2 

P 2 , 2 ' 

« - & 

Jtft « - MI'J tf.'HS, d = M-M d, R k - ft fs£3ft'f'ft 
(•UM#SP), iftijHxt-f 1 *® ». f>, i£^fftTH£#4fc*r4£1W#« 
<1 -d/2) 0 

12.7 ft it« ft IS H JS •- fi $3 ffi $ m # II Pf J ! ■ a '■ * + ft- a Is] JN ft 5t s 


«, - PUi- l + S, 

*, /> -1 ft + i ftfHi, mmzm&w., #ftfrsm- 

“igftr s.m/1-nff-, fifeMiscft - 1 *3 + 1 

fti'Hi®--gw raw, ^PBo.iftiaar 

(12.6.5) « t ffip M- 0 . 9 . 


&8fft~7-i*>A - ir * tf i* V M &. 







-0-8, —, 0.8, o. 9„ jftMsf-Sfefcfrt pfc, -^rSUkftW 

RSS®/jN (Mifij®R 2 **) Wpl, ftQjKffiSgfffSlIft'l&Jii. 

«F*fflE^ W-#■ felfilPS, Sn ^m o.oi #• fit ffl ffi p J& 
-0.99, -0.98, ••', 0.90. 0.91, 
a. #**«»-*' 

Jt'M 
12.8 ft ftps 

'hiftifl, #jt«3E.*gS!: 

v, = ft + ftx t + », (1) 

sarojuijc, 

M, = pu, _, t E, . ~l<p<l (2) 

i . m 3i n » ols * a ft- it (i) & n sugg «, c «f« is m, ir. 

nriuftttsi+fe^jh-t- x ^a s 

2. Ml#i!«I, ®fiaTHUI3: 

“<= P“r-1 + W, (3) 

&£ ( 2 ) 

3. ^Jffl (3) + »@JW£, (12.9.6), 

4 . O) tissijwpfi^^Mttttfiiiitfa. w 
K#ljff32l?*fc5!IW &* fa ft* ffiftAJ!g®0 (1), .-#»$]#? 

a; = Y,-fc-fcX, (4) 

V,, X,, /?,* »/$; ttlBg&itttdJ*, 

5. SS.ft-fti+Sa"F0!)3 : 

0-', =p‘ it'. !+W, (5) 

(3), p«J*-ttf*i-HK. 

P w**#.«,-n- 

IK, MWKiDittASBHftttit, injffc^, 
ft£tfg**ftftgff«JS01„ sif]«ffia# (ffifttt) $£ 
®*Mt5affPift^«jK!»? -j&MMjs, ^^wfyipwt- 
flSiHSfflMIK'J'* (tbSfl^FM 0.01 s 0.005) Ht, ®pf#itS: 
■ft » ft; r.»—it ft- Jj - 0S4 3 , ft # iLfti hu «j fB 3f 7 fc & ft, 
a. MlftfS (12.9.16) ffiihffl p fSO.891 9 

fn Jm (12.9.1?) tt-tf-W pm 0.961 0i51KiE« o 


•* 12 * ft is# : # ^ 55 -ff ■,* •£- £ 2 #■ r 


M59 




b. 

flftfiEMM*? 

c. i&w-. Sfiftif 02-5-2) HftWJSfa 

£ttX9f-±i“A 0JE1, 

= «S«S*-M0SU <12.5.0 

f &* ®~#, <3>] +tt 

49-5 i+w m^pmmvrm+w P «±**-e (4) t«rm 

£ if-; * *6 Hi tt ift T. S -- £ /* A PI O ^ {£ ffl # 3 £ ffe ■- ft 3 t 

»«**■», ^»fs*%s«fe®r»iywtfi*afftfc« a »siis* 
* ##--Mii w nt m « 

12.10 fttf-^: »&WWi£j£o :6; )ljT®#]ifc;r&, 

(12.9.5) 

Y, = P,(l~ p) + P Z X,-p 2 f>X<-i + pY,-1 +■ £/ U) 

/>; IS—£, tl» (l) 

iBiumsm v, *u ( , x,.,ft y f -,^isjo, 

&Jtt t+<E ( = p) iffrM P ®Of, ft SI p Z 

M, (12.9.5) (12.9.6) 

+ »**<> 

wfeikyrnm0&® u mm\ 

b. (1), X, 

(—j3 2 > ft v, ,n«{c < = ,) tstt-ii, 

12.11 (Nerlove) 1955 

i45'ha^ffl*ik»tt«Bii»®. 

BMIkPdK smr.W, 

ffeXSEdnltraiattitfta<4 iff*, Si 
“J-W ffi^ u *T4#4h#:#j!fe, 
ft^ibttBaiiijwaffl 12.1U 

a. &E 12.11 ittllfl-*? 

b. at&'W&T, fti&ftmwi. “ff^j" ffljfcwiiiiijs? 

12.12 ft—ft 3! IS 12.12 tWSk^HElo IT 

tsssiM-i'- “«*” mmanm., m 

If iS is® iti ## 4 1 &MM ft - MM , tfe ft* 9f jffl. 

4tf(l ^ '■"»*&&#xm 




b. C-*#'!'), ftWftffl'E (fll) m. 




ffi 12.11 $£g|»:£Bt%MJ£g 

; Marc Ncrlove. “Return to Scale in Electric Supply,” in Car! F. Christ 
etal. Measurement in Economics, Stanford University Press,Stanford, Calif., 1963. 

% 


if-fN 


® 12.12 naiiaiBASjifttnii^ 

12.13 tomns-xm a mu 
®? 

12.14 

Y, = h + Pi X, + u, 

ffifflTrX^0!J3: 

Y, - pY t I = £,(1 - p) + foX, - Pi9 2 X, -,- + £, 

J»£HS3Eff-4ti(a? ®m-H£T-ViW e, WMc 




#12* VtJtm #}££-£ 4 &' 


*46i 




1,96 


12.15 

M 1951-1969 4pJM«tt¥ltfJClB, 

/\ 

PF, = 2.033 + 0.273W, -0.521X, + 0.256M, + 0.028M,. ,+0.121PF,., 
se= (0.992X0.127) (0.099) (0.024) <0.039) (0.119) 

R 2 =0.984 d = 2.54 

PF -SRjRjatafrWaS&^iiMfrtt, W = ®tiMSf|T.i, 

x=$+ttiikAflftSrt.&j fc {i. m, , = mm 

IMS. 

0M*. ri1 

<i(t«l5%TPK«±.P8 
0.71 ffl 2.06, 38* IK IS 8 

iSiPWifeo 

12.16 wsia^sftiowarftfi'&sws 

a. ■ Efr#£-[im = 

b. II1W00O 

c. 

a. . 

e. 

f. fS5*M£j£. 

12.17 #£«£!: 

y, * ft + fcK + «, 

^4> «,= Ri*,-1 + R2“(- 2 + e t 

WiRMJHM.ARUmsC. *fc'#;i- 

EftSEPaltmT, 4g«mttitjit«SW^*o 
12.is fflttjEB? cfets»3fc, (12.3.1) 0r$tti 

-CU 5 (! ~ P 2 )x-iy\ + S," J2 (- c r - px,-i)(.y, - py ,-,) 
(1 - p 2 )x 2 , + 1^ 2 U - px,-,) 2 

(12.3.1), ^IEBFC65*M 0 
12.19 iftHttit (12.9.5) 12.3 T5TJ5ffi*fifrfi9 . V 

fff X GLSo 

497 12.20 #T0fi (12.7.2), tttH&aUStt^JllTWflF*: 

(+ + + +)(-)( + + + + + + + )(-)(+ + + +)(--) 

( + >(--)( + )<--)(++)(-)<+)(- - )(-») 

*i2.2i ?]*§*<, 

-**»«« lsl!B*. (12.2.1) 0r£W 

ar< 0«5*;, ifn^iuTte ar(4)^^ ; 
u, = P,u,. 4 + e, 
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tfcSUi, W^-E 

»»»/>4=o«*a, (w a iiis) l9] a&femTM® 


1,98 


2, = s (“t “ “«-4) 2 

d 4 ~ V" r 2 

2j 1=1 «. 

d t &, sJiSteWJEi&ifeA'+ifeSUo 

a4«^ain*BW45fl«*. 

r. um&T&tt&m im&rnrn, «?aji.ss»d, 2 &i ( 

12.22 gSM'itWT®®; 

Ain ^ iii, = j?i + /? 2 AlnL, + /SjAlnK, + u, 

X* Y = ^m, L = 3f#*&A. K = MA, iffiAfc—1» 

fcfcw-'MfttHi? %iU{r^a* 0 

12.23 X't’f^taj, £&&tt£tiL&ftg-ft£ d 4f fi 2 Mi£#$!- 

isifio sirswaafiigsff-^? 

12.24 #m*« (12.4.1)o ffiS r = D(i p^Oo £(a)0<p<l, 
(b)-i<p<o, &*t E(i 2 )n®mfn o 2 

12.25 m (12.5.1) i&ai(Kii»— 

em^is^m i bpar{ 6) ] ®E0i)3, »ai*iT^rflis 

RESI 

2rfc: */hr® 

#^ (il®g)r 1965-1998 
felrjWJW: £W*#J&©#34+. 


■R 2 = 0.892 0 .iffci+fi 1.758 9 

7? 2 = 0.862 9 

MRHMMMHHBHM 



iSHi 




hmmmi 




#J£K 

t mm 

m* 

c 


5.590 462 

1.963 603 

2.847 043 

0.008 5 

X 


-0.066 605 

0.023 469 

-2.838 058 

0.008 7 

RESI ( 

-1) 

0.814 971 

0.216 231 

3.768 978 

0.000 9 

RESI ( 

-2) 

-0.268 651 

0.273 887 

-0.980 882 

0.335 7 

RESI ( 

-3) 

-0.L06 017 

0.272 780 

- 0.388 652 

0.700 7 

RESI ( 

-4) 

0.305 630 

0.273 258 

1.118 467 

0.273 6 

RESI ( 

-5) 

-0.064 375 

0.280 577 

-0.229 438 

0.820 3 

RESI ( 

-6) 

0.216 156 

0.222 160 

0.972 976 

0.339 5 




*12# 6*#^; i*. £>;££# 7 


►45J 








M? 


12.26 #%igl2.7 +»t0X*#ClBs 






ili*i 


£ 12.7 


1951-1980 


C G / L H A 

1951 21.89 330.2 45.1 220.4 1 491.0 19.00 

1952 22.29 347.2 50.9 259.5 1 504.0 19.41 

1953 19.63 366.1 53.3 250.3 1 438.0 20.93 

1954 22.85 366.3 53.6 249.3 1551.0 21.78 

1955 33.77 399.3 54.6 352.3 1646,0 23.68 

1956 39.18 420.7 6.1-1 329.1 1 349.0 26.01 

1957 30.58 442.Q 61.9 219.6 1 224.0 27.52 

1958 26.30 447.0 57.9 234.8 1 382.0 26.89 

1959 30.70 483.0 64.8 237.4 1 553.7 26.85 

1960 32.10 506.0 66.2 245.8 1 296.1 27.23 

1961 30.00 523.3 66.7 229.2 1 365.0 25.46 

1962 30.80 563.8 72.2 233.9 1 492.5 23.88 

1963 30.80 594.7 76.5 234.2 1 634.9 22.62 

1964 32.60 635.7 81.7 347.0 t 561.0 23.72 

1965 35.40 688.1 89.8 46S.1 1 509.7 24.50 

1966 36.60 753.0 97.8 555.0 1 195,8 24.50 

1967 38.60 796.3 100.0 418.0 1321.9 24.98 

1968 42.20 868.5 106.3 525.2 1 545.4 25.58 

1969 47.90 935.5 111.1 620.7 1499.5 27.18 

1970 58.20 982.4 107.8 588.6 1 469.0 28.72 

1971 52.00 1 063.4 109.6 444.4 2 084.5 29.00 

1972 51.20 1 171.1 119.7 427.8 2 378.5 26.67 

1973 59.50 1 306.6 129.8 727.1 2 057.5 25.33 

1974 77.30 1 412,9 129.3 877.6 1 352.5 34.06 

1975 64.20 1 528.8 117.8 556.6 1 171.4 39.79 

1976 69.60 1 700.1 129.8 780.6 1 547.6 44.49 

1977 66.80 1 887.2 137.1 750.7 1 989.8 51.23 

1978 66.50 2127.6 145.2 709.8 2 023.3 54.42 

1979 98.30 2 628.8 152.5 935.7 1 749.2 61.01 

1980 101.40 2 633.1 147.1 940.9 1 298.5 70.87 









t\ : .i American Metal Market , Metals Week VJ.J&& W Wfo , **0 

M-5t*»f (Gary K.Smith) 

(lOfc^Tc); 

1 =12 

L (2Q*«); 

I'.* (TIMS); 

A = 12 (<fcfi&*$»a 


lnf' r = /3| 4- ^ 2 lti f, H- /^InL, +■ /3 4 1 nJ-f, + /? 5 lnA r + u t 

#*?»0r»S*o 

b. hi£nui=iwaM«*ft;»^#fi£BHo #tfs*a£4* 
jas^r fl EiRMfr ^st su? 

c. SEfttt^xtftii^-ajflBasaw affljfettffi 

ttffiififto 

d. ttlgltl, S‘®W^g^^|sJTHM'i!E< c )'t 1 MmgiJWc 

e. ffcgftifcMAR^aM^lfc AR(l)MIIff«II«? 

ft: (JSL^SS 12.28.) 

12.2? £££ 12.8*M«|§! 



iliWSliiilii? 



* 12.8 

Y. ^Alfi* 

£iU (10-fZ. 1958 ¥*7C) 

X, BtfaJ 

?.ft if « r 


281.4 

1 ( = 1956) 

261.420 8 

19.979 1 

288.1 

2 

276.602 6 

11.497 3 

290.0 

3 

291.784 4 

- 1.784 4 

307.3 

4 

306 r 966 l 

0.333 8 

316.1 

5 

322.147 9 

-6.047 9 

322.5 

6 

337.329 7 

- 14.829 7 

338.4 

7 

352.511 5 

-14. 1U 5 

353.3 

8 

367.693 3 

- 14.393 3 

373.7 

9 

382,875 1 

-9.175 1 

397.7 

10 

398.056 9 

-0.356 9 

418.1 

11 

413.238 6 

4.861 3 

430.1 

12 

428.420 6 

1.679 5 

452.7 

13 

443.602 2 

9.097 7 

469.1 

14 

458.784 0 

10.315 9 

476-9 

15 ( = 1970) 

473.965 8 

2.934 1 

■ Writ SIB y, = js D + /j,x, + 


*12# HWtJt: 


►465 







a. d =0.414 8, 

b. Tffi+fiSffiEWJfmi*-? 

i09 C. iP-fe', : 

i. 

w.&nw&wn--, 

iii. p, 

12.28 #M>J« 12.26 KASWMW* 12.7+»3B[«o Jll*««»«** 

•500 a. m&mfr, ffii+«rrrGLs^sr zg.ftmi, 

b. SiiJIMfitf-f! aMB-Kffe-»£«ffc« p (SWJ^ rfgEH-ftttil-W 
HiWgfJMaaiK*:. flc#iS#W-'H*W-pM^rtt-. Srtf*£? 

12.29 #ss«7.4. witx'wx 5 , »« ® »#!&£?*£+w "if 

m" »££#»»'&? t^iant 

12.30 0Slj^.@7.21o s«£. a 

Jit. £ 

fr&#£»0r««ftfi£*5»gJWj£? $u*^, SW3E&®*! 

12.31 MHK*<4H?ttM81£Ha<> 4t$*FJS->Jfii2.i9. 
W+0jRW»##XffittaJ#&##79. fJffl (12.6.5) 

•&:*, &iS#?(W«2tti+d. 

£, itmM.mmi&fkmm&KE.mfi', ssaswwsa&'g x ]» 
xi m, Mi&aa—sj¥ws*a*i%? *#•»»#*&« pi 
H. 3s^JglrttMffi-a. ;i0] 

sot 12.32 mai^s 11.22. *u#£ 

sr-fcWJ«*. 

f+4? 

12.33 + #fj 12.1 :ffl 12.2 0 e, « X, » 

«. irBW-S/^iuo^ YfcM-H'#** 

Y t = 3.0 + 0.5 X f + u, 

K4 1 w, = 0 .9 m, _ j + e /4 > flx/g wq “10c 

a. fet|-a^)Tg#if 

b. se-&®£ uq.^ 17. sa&'Hi.g io &l, wi¥t 

C. ##±.£gFtt3F3gn fz# ^ = 0.9gfc* P = 0.3. iJctiWS 


46< ^ «tm ■?■ i* « ' : if *.«’»* * # « 




12.34 fj/fl* 12.9 0r£*fi, ttitUtiS: 
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y, =ft + ax, + m, 

y = », X = ^KAlO^HSito 

a. ttit±jS®0o 

b. Mm (i) 

(ii) (12.6.13) 

c. 4tl* #»SiEtt, p= U 

d. Sn^nnSlPlPMSiKMI^ftS p. 

f. sanjfflw^*. mmrmm-. 


In Y, = fa + ftlnX, + u c 

Xt&c 


lliia&y s^@yp 

iiMKH 

iiaaiiiiiiii 

*11HUPP. 

mmsmmsm 


£ 12.9 

1950—1991 

(10 IZMtc) 


'+{£ 

ttfir 

mt?' 


ir 

m- 1 

1950 

38 596 

59 822 

1970 

108 352 

178 594 

1951 

43 356 

70 242 

1971 

117 023 

188 991 

1952 

44 840 

72 377 

1972 

131 227 

203 227 

1953 

47 987 

76 122 

1973 

153 881 

234 406 

1954 

46 443 

73 175 

1974 

178 201 

287 144 

1955 

51 694 

79 516 

1975 

182 412 

288 992 

1956 

54 063 

87 304 

1976 

204 386 

318 345 

1957 

55 879 

89 052 

1977 

229 786 

350 706 

1958 

54 201 

87 055 

1978 

260 755 

400 929 

1959 

59 729 

92 097 

1979 

298 328 

452 636 

I960 

60 827 

94 719 

1980 

328 112 

510 124 

1961 

61 159 

95 580 

1981 

356 909 

547 169 

1962 

65 662 

101 049 

1982 

348 771 

575 486 

1963 

68 995 

105 463 

1983 

370 501 

591 858 

1964 

73 682 

111 504 

1984 

411 427 

651 527 

1965 

80 283 

120 929 

1985 

423 940 

665 837 

1966 

87 187 

136 824 

1986 

431 786 

664 654 

1967 

90 918 

145 681 

1987 

4>9 107 

711 745 



m 12 * 


4. 

*r -> 467 






1968 


98 794 


156 611 


1988 496 334 767 387 

1969 105 812 170 400 1989 522 344 813 018 

1990 540 788 835 985 

1991 533 838 828 184 

+ /A 1982 tfcttr 

^ : Economic Report of the President , 1993, Tabic B-53, p. 408. 
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503 12.35 *12.10 1954—1981 (*#1) tt&lfi! 

fli* (RR,). TM (z + lffl) (OG,.,) *n$ / gm 

(Inf,) WSScift. WUm *>**;*» 

a. ft RR, 

b. RR, OG,* ,$i Inf, MUc 

-I'M 

[* og,-,mi zm 
iftfeiAEwt-isunajii. 




*j: • | * ip£- 

ig 5 igS'gjg: :■ %; 

3* 12.10 

US 1965- 

-1982 # fSJ RR, OG ^ Inf SSSS 



RR 

Growth 

Inflation 

1954 

53.0 

6.7 

- 0.4 

1955 

31.2 

2.1 

0.4 

1956 

3.7 

1.8 

2.9 

1957 

- 13.8 

-Q.4 

3.0 

1958 

41 .7 

6.0 

1.7 

3959 

10.5 

2.1 

1.5 

I960 

-1,3 

2.6 

1.8 

1961 

26.1 

5.8 

0.8 

1962 

-10,5 

4.0 

1.8 

1963 

21.2 

5.3 

1.6 

1964 

15.5 

6.0 

1.0 

1965 

10.2 

6.0 

2.3 

1966 

- 13.3 

2.7 

3.2 
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1967 

21.3 

4.6 

2.7 

1968 

6.8 

2.8 

4.3 

1969 

-13.5 

-0.2 

5.0 

1970 

-0.4 

3.4 

4.4 

1971 

10.5 

5.7 

3.8 

1972 

15.4 

5.8 

3.6 

1973 

-22.6 

-0.6 

7.9 

1974 

-37.3 

-1.2 

10.8 

1975 

31.2 

5.4 

6.0 

1976 

19.1 

5.5 

4.7 

1977 

- 13.1 

5.0 

5.9 

1978 

-1.3 

2.8 

7.9 

1979 

8.6 

-0.3 

9.8 

I960 

-22.2 

2.6 

10.2 

1981 

-12,2 

-1.9 

7.3 


isiilliiiiaiiliililiiiiiiiiliiiil 


■ ■ > 


L2.36 ** JkttWJis 


y« = ft + ftx l + /?,y ,. 1 + «, 

a- mm*. 12.4 WSSifc. 

b. #rliCFiS£ 

*mwmm 

suse^s, h mim (/.statistic) 

h = p 'Jl-»[l ar(ft)] 

K* n var (/S 3 ) Y, ,**«;*£, £ fc —Bfr 

(fi7it±.Tjf, t, n^eiEifl, -<£ 

p = 0 W*#HRKT, 

h ~ N (0, 1) 

ffl A8Eit**J*fc«E££*o S<n^iEiS^ffWW.ffifiljf, 
IM>1.96tt«*$|*S%. Sift, *rfc— > NSfffl*l/«l >1.96, 
imina n iuugib Edjii£ pi in b ma'i>4'- 

gfrita^WuEtgo 


# J2 * J##^r « £-« 








it&ttWinTaft: as—ii>. fflOLsteit±^av 
S5f»lMIfpjffiit m ), J&Hjfr, idTl(fc«S!i»Mvar(fc)*l0J 
•504 15^, wffl dm»si^(i-rf/2). 

a-s, 

%, %m$, mommm 

Attitit, ii#, at#*®****, m^»u<iuiffla7 
i.96, jujss, tfcm 

&«rii^aiWi0jHx»0ES««j'i*j2ffl h ¥m, m%&m 

«JB*3lH|jfcl (12.5.1) 
i9.2 *t*£MMg!t«, #MAR(1)«£, 

9 filetstt#. 

n.38 mmm2A rattans ( 12 . 9 . 8 ), 

##£#&-%■ i>n 0=1 ( 12 . 9 . 9 ) >t , ^-£bte^tfeiatbS u A 

2£ife? 

[38&«i 

[ I ] Damodar Gujarati, “Labor’s Share in Manufacturing Industries,” Industrial and La- 
bar Relations, , vol. 23, no. 1, October 1969 , pp. 65 - 75. 

[2] J.vOn Neumann., “"Distribution of the Ratio of the Mean Square Successive Difference 
to the Variance,” Annals of Mathematical Statistics , vol.12, 1941, pp.367 -395, 

l 3j Jit* BlJET Johnsun sf5 559 4 , 

t4] G.Hildreth and J.Y.Lu, "Demand Relations with Autcxorrelatcd Disturbances,” 
Michigan Slate University, Agricultural Experiment Station , Tech. Bull. 276, November 
1960. 

[5] D. Cochrane and G. H. Orcutt, “Applications of I-east-Squares Regressions to Rela¬ 
tionships Containing Autocorrelated Error Terms,*’ Journal of the American Statistical Associa¬ 
tion , vol.44, 1949, pp.32-61. 

[6] j ±8.fi= - 

SUfitH*. 

[7] J. Durbin, “Estimation of Parameters in Time-Series Regression Models,” Journal of 
the Royal Statistical Society, series B, voL22, 1960, pp. 139- 153. 

[8 ] ^ jfc i® : Prices and Earnings in 1951 — 1969: An Econometric Assessment, 

Department of Employment, Her Majesty’s Stationery Office, 1971, Table 0, p. 37 T Kq. 63 ;; 

[9] Kenneth Wallis, " Testing for 1-burth Order Autocorrelation in Quarterly Regression 
Equations, ” Econometrica , vol. 40, 1972, pp. 617 - 636 - of * S M. J. Johnston, m 3! i 
#, *3 JK, $ 558 Ktt2|, 

[10] Henri Thai, Introduction to Econometrics , Prentice Hall, Englewood Cliffs, 
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[ 11 j J. Durbin, “Testing -for Serial Correlation in Least-squares Regression When Some of 
the Regressors Are lagged Dependent Varieties,” Etrm</metrica , vol.38, pp. 410 -421. 

mm 12A 

12A. 1 (12.1.11) 

rfl T v, = u, - u, i , 1 vE a A E(v r )= E ( u, - «,.,)=£(«,)- 

/•:(«,.,)^0, i*l tf} £}; i" i E(«) -(to varCc,) = var( u, ~ u , ,) = 

var(a,) + var(w,-,) — 2cr 2 , B u* HfiSjft a 2 , fl u S4 a Hitt, 

w,fiR/f£-(B 

cov(t),, u,-,) - E( ]) = £[( «, - a, ,)(«, i - «, 2 )j— ~a 2 

PPJa^f^o Hj&. Uv&te&o 

12A.2 7?fI (12.2.3), (12.2.4) *D (12.2.5) 

fcAR(l)«5£T, 



«< 1■+ £<• 

Hiffc 

(1) 


E(« r ) = pE(M,_,) + E(6 I ) = 0 

Wtt, 

(2) 


var( u,) = p 2 vnr( «,_!) + var( £,) 

(3) 

505 

a*« 

0 var( a t ) = var( u,. ,) = a 2 , J=L var(s,) = a\, : 



var(w,) = — 1 —j (4) 

1 - ,0 

a, 

cov( Ml , - E( W,M,. ,) = Eipu 2 ,-! + «,-,€,] = pE(ttJ-i) 
aitilj a, e, »!*;*£.**< *#£?), 0BM. var( a,) - var( «,_,) = 

(l-p 2 ), 

cov(tt,,« f i) = p — ' z (5) 

U _ p ) 

ftHfcSSffi, 


* J2 * ^ .• 
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COv( U,,U,- 2 ) - p 2 TZ - ~~2\ 

u - p ) 

cov(«,, u t -,) ^ p i jyr^) . 

aw, PijJfc, 

cor ( Uj , u, j) =p u>v ( u, , U r - 2 ) — . 

ia»] 

[1] X4"iffc , # 5L William H. Greene, Econoinetric Analysis , 4th ed. , Prentice Hall, 

N J. » 2000, Chap. 11, ffl Paul A.Rudd, Aw Introduction to Classical Econometric L'heory , 
Oxford University Press, 2000, Chap. 10o 

^2^ Maurice G. Kendall and William R.Buckland, A Dictionary of Statistical Terms , 
Hafner Publishing Company, New York, 1071, p.8. 

[3] Gerhard Tintner, Econometrics , John Wiley & Sons, New York, 1965. 

[ 4 ] smarts t mm®®#* t#*** 

[ 5 ] W'Jfill 7.7irw*W, 

(12.1.3) 5U^ -aSCtta-J, 

[6] £* William H.Greene, ffj 31 £&', $ 526 K, 

[71 Y fn X #•¥•&, *186 t, Kin 

[8] »S = 0. * : F«»flS)EE{i. < ) = O.SfW£(a?)«w«^W 

urn, (*«•*?) 

[ 9 j S5EX, «, s m (,g.{^) tt£s«cj&! 

Ej[u, - E{u ,)][«,-! - E(ti, . ,)J! 

•/ var( u~) y var(u,_,) 

- E(u,u, j) 
var( i) 

t, £(«,) = o, #B.a*ain*»TB*3!si!fe«s, M^var( u ,> = 

vfir(-1)o *#*0***. r %«« t «ru, 

[10] tt*. r = £.*,*,♦,/£.r* ^X MI (^X, 

* i & j »«*** 5 r 2 = 

[11] i£ 0 j]SL Jan Kmema, Elements of Econometrics, Macmillan, New York , 1971, 

PP- 274 - 275c SEH^-fiB-lJUttWflC ( Y|X|) XfStfW, #©>JS 

12.18o 
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.it * n in & n $ a a ■- m m m *t j f * s ^ n m# urn $ &, a 3? a 

'‘Ki" afflf^#ifiat»«i 

«H7-K. l3: 

a*att0!a«aw*g^- (M9) g, 

“jEssit" vtmT: mamm** “ie” »&, mantis MaiMisi 

il (model specification error) (modeL specification bias) fri] |q] 

m, w, wwftfns-**#*®® 

i. “ie{ ft” w«a? 

3. ia:e**«r®awWS? 


* J-t # if*&ifr >*•#; m&iSt £&■#-«& » 
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6 . *«]*qraisp{frJL^:Sffi*ffl± KWfrSSS!? 

lass «!&««+Es{*Hi*£ saw 

%, ^atRsat -®e*r.»ifc*„ 

«f * rt 5E»ittiB a si as m mm imae *% 

Mfi-e$g(»llo 


§13.1 


, —'MfciSW : FS&-!I&4 MtWM lStiSfin F 

JWJ 1 a: : 

1. SciBf SW:; 

2. 'jfflit _-SC; BPiK*3l^«FWg«r-^jSt» It SB, 3S-*fc«i ■ 

Afisl#. (permanent income hypothesis) f$;>/., JjpJ & *jc A^4C A ft 

Alft@iJ.-J*, BiJ»«IE35iWiHaa*¥„ 

4 . &minmkit)4'%&■, up #»«»«£■»:. frwj, m«mmi 

“#-*«» mm) acjawra 

5. #M iftMtt; BPM.*S+'fi!iitlKi*^iK‘M5E^IMi#l (M.tt 

knz, siiais, 

tfn nm, wjr. a«i#«#as« 

6. f tts W*fflAUB#*M**SifcW.£* t-.iftMfcJ® 

sftii, 

ab —1- assm*®*--*®, fi3?RR±®.+ , ,-t- “*f” igsoj 

fc*¥tta&a£c 


13.2 


«fn ?s a - * $ ft i ik % m- «■• Eft & m «, » 

fsjwjgje, ^stis»; 

Y '=pl + Pl X i ¥ fax, 2 + PaX? t M lf (13.2.1) 

^^ = 4)^6514$, X-J^.ft, ufrS (13.2.1) 
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-ft. 

(Kina, m%%& 

JgffifflW K*SJ: 

y, = a,+ a z X, + a ,Xi ! + (13.2.2) 

a-*, «(na*TW^. 

*T- (13.2.1) mx%m (13.2.2) SfcW*-#®3E 

i5(2t:, B|l3|f$— "f- 35 S (omitting a relevant variable) (X'j) (l’J iA » W 

lit (13.2.2) +HJSM 

“2, = «n + AV (13.2.3) 

% tn #mh 

y, ^ A, + A 2 X ; + a 3 X, 2 + A 4 X i - , + A 5 X, 4 + uj, ( 13.2.4) 

iiBiK (13.2.1) £ “#*” w, 5!!l (13.2.4) lift® 

— ■'t* 3c B 3& A; ^4 ft (including an unnecessary or irrelevant variable) 

a 5 

« 3 i= «ti- a 5 X, 4 

= K.i SAMStlrfl (Aff-6?) (13.2.5) 

w«uux-w^:#ittjgKtTW*ais 

!nY,= y,+ y 2 X i + y 3 X, 2 + y 4 X f J + „ 4l . (13.2.6) 

(13.2.D *stt, (13.2.6) 

■fifijlii J'Isis! WtBI&Jf£3£ ( wrong functional form) , & (13.2.1) r f l Y LU$)|f$ 

jgstdia. mft (13.2.6) »i>'eisi»ffta^ttw®5J:ii}3SK« 

&J§. 

V,' = /V + ft'V + V 2+ ft’X;‘ 3 + (13.2.7) 

y,'= y i + e ,«x,' =x,. + Wf , e, <13.2. 7 ) 0 r£ 

93«fi. ««#SWttffl#jE65[ Y, #X„ 

vinx,*. Sift, ft U3. 2 . 7 ) tiKifirauB iH fl(j iH ^ (errors of 
measurement bias) 0 ffcig.'F&S SJi£(Hi+;S£, 7 5c -fc M m \i 

MSftiisittfflt. 3iir 

53—«, (£ «,) iSAIalMMiftArM 

££. Kin^*SnT^fr*M«)R$*li!jH«Ua: 

Y ( =px,u, (13.2.8) 

S4»BI#l«S5iBU|lflW®SiSAfeJ!U>&-e. in«, m &CLRM WflHJg, 

&-^«MWffiilPW0iCittAiinT4Jia*^NW! 


» 1.? * ttAffitj**!**** 
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Y, -- a X t -<■ u 


(13.2.9) 


(13.2.8) m 

(13.2.9) StftH, 5& (13.2.8) & “j£$ 6” sSc “£$" W 

a w-i^mvi+te, pp E(i) -/m? 

&- * *, jii j *t $ m « * & s w hi m a a m s j® «si«£» s --^ #* as „ 

1. 

2 . &*-*;£***; 

3. $JU@i£iB9M££; 

5.XfR&aiR£JimE«»iS:£. 

&Ktt-mm$rj£m£ (model speci¬ 
fication errors) ftl4£SMfSii&iil# (model mis-specification errors) flS-fiffcf Ate $4 

fn w j*. ) life m * si»Btrizg w * * &. l *p * t- m m k & g, la * a * n ns 

5/0 “M*" KM. 

>a 5 situs 

iff W.SJflS fii*f-M-iit rfi £>(. ft** GDP « g-ffcaf, 

iftjgJL S fir -b:X fir 5! 4 & M ift jfr 3£ tb ft ft 
fH= rtnitSofc. FW£*«SL 

«T*. «mirjfc*J8«38»£iR£, £6*&«3Hgi£ig£. 


§13.3 £3!ifi;£iJS3£fi<jJ5* 


*tr*£i5t£«*:*£fi-*, 'a wtom%:*&■! Affirntts 

#-, sfn#*=*»*aM«aeiHi«fjitifij«, #ft*if*«iH:ijmffeit» 

BP (!) (underfilling a model) BP®^ 

'-'t'-ft ifeSEII, (2) (overfining a model) BB'fel'S'T — 'b'%. 

^waawtfifeffissttiititrsi^TW'MsiiMTcKMii®, «i-a. 

&a 

^ ft + ft X 2 > + ftX 3 , + «i 

J>7<l k .......... , . , 

r «»«■*<** * 


(13.3.1) 





(13.3.2) 


(atf»=F*»J@£E8» fJ && 7 in'T & M ■. 

Y,~ *1 + G 2 X 2 ; + V , 

M¥? 

1. X 3 X 2 tUffcii r 2 ,M, 

iflij i, «a 2 a^«eifl*-a». asat, E(«,)*^T;3 a , e(« 2 )*^t- 

ft. 

2. gpffi X 2 ..*5 X 3 4<ffl.£(r 23 = 0 ), 

3. &£ (¥tt) ff 2 Jf(Mrt*'IE*tt'fi!ri+» 

4. « 2 £fl*£( = * 2 /2 x!f), 

5. )Ff*a. w-TBitt-H-#* w att¬ 

aint. »a#rtij8#tt«fatfe. 

6 . 3351 -'-teis. *^jE**aittaj»»#)&««! (t®) kw 
#sot*w 0 

5?z M»^w±ia»ffi—t&diuHP^#®sin^i®^T5 :sl . ©atfjafiftiwt 

13A Kl 13A.1 1$"uEBfl7 : 

K(o 2 ) = ft + ftft 32 (13.3.3) 

ft 4> j„ISife#S x, xt fe # i£ * to * ft x 2 m Di tfj #4 4s (ft ,= 
'£zi#ii/'£x\i )o in (13.3.3) fJT/ft, » ft a ft 2 ^r.#[si0t*^. 
5J*W 2 «££«««„ «in»£T ft HfcinJMISfttoiS, 

affja^fffttt^iSawiSiUBo *»Aj 2 a x 2 .*g x, :*;*&}**. i*#A.£ 

ft& 32c 5 b®, ft 

luE&O (BP X 3 M y *TIEWI$ifi), #M 6 32 MTF.M (BP X 2 X X 3 JEffi 
3&A, fiWIt. i 2 «M'TS$MA (8P^iEKHa«) e fP.&WS 
*#*£*i*. w*. Merft oa 

ax 3 ) n y toift&&na s fs^ityi, «fiia®Tx 3 sfjp, s^-p x 3 * 

“$*" at A® SI, 0m3EM**K»J®. Wifift X 2 M3t.h, JbTfS-l' 

Ml ?E ± ft ft A ft GNP #»*f*iRftft«:0!M. ft If] ft SI # ft 

(7.6.2) 0f * ft 0 !& S *, ft JMk tt ^ 355 * 

- 0.005 6 ft - 2.231 6 C -0 5e * ft If] * ft FLR $ fi , ft <f] ft ft ft A ft 

(7.7.2) J»7Pftft». ftftfll* (7.6.2) ft (7.7.2) IS it 

#7****flr 

t, PGNP *t ft#**-0.005 6, ffii* “ A IE (7.7.2) + *P 

A -0.011 4„ 

« PGNPtfCMtf fto (5 


*13* ■**£**«: 
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*1 * ft 'ii: fc FLR PGNP 00 0 ). 

ft0 0fc#*Mt [#* (13.3.3) A 0.002 

^ it PGNP # & ®-4- #■ (£, FLR 0.002 56 4-#- ft. P. % FLR 

l.ftii'k $$-■&, i) CM ft f »l»! % ( - 2.231 6) (0.002 56) - fi ? b i2 - 
- 0.005 43. 

Sit. ft ti S (13.3.3) # f] (ft + ft&, 2 ) = [ • 0.005 6 f ( -2.231 6) 
(0.002 56) J»-0.011 1, (7.7.2) * # $ ft PGNP £ & ft 

A&ftl $. l, 'ftftm 3 71. PGNP *| CM Ml % % & ft (- 0.005 6) is ft fT'iE 
flMKS (7.7.2) Jff &A ft#* (-0.0114)0 
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jjfcfc*#«s 2 *nfc war- 


1 



(13.3.4) 

(13.3.5) 


W*VIF (Wifc&ttM-W'JES) AfcloSttteiiWtfiiB&lftBT- [ = 1 / 

(i -r% 3 )], 0B 1-2 3*$* x 2 m x 3 S:fiiwtt^*tts «tfH£SfS 3**n« 7 
ftii&MBTlym (13.3.4) m (13.3.5). 

*^-^^(13.3.4) ft (13.3.5) XH, 0flU var(ft)--^rs)^var(.ft)o. 
{0«fS»M, vai(/S 2 )*3E«Mo (fcfl-&?)HJfc, var(i 2 )«^iS«, AUliiffi 
'A- fwimm 4 s.iferro *-po<r| 5 <i. varu 2 ) 

/j^var(ft) c t3.%tg 

0 2 W-jerg/h (3*S. RfflSBftftBfcT r„ = 0MW, h*# 

ffiVX, ainiiMaBi!! -'Nfcftftl") 

K*W'Nft2HttRSS*-*¥, •#, 

0fKAiL«a (13.3.2) 'ffiitffl <T : ftljAK&M (13.3.1) ttit» <r 2 
fflRc foam-im, ftfflttS! a 2 SA-IMS it 11A * 2 = RSS/df, K-X/hM 
T«ffl4*MM0J07£^«c»i ** ( = n - fHSitin*« 

Rssa##«/h (Eft. 

£W3Ett. R 2 *i»A), 

^Rsswrp^fisawflEffiiBJiniiaiEiTEBf^aiftjirtiftfflsfeoffl^nite, 
-'M3e7ExtlBlWft«a00i0 (IfciU'Ete RSSMW'>H:£«S!»f* 51A 
jit*s9f#awa**«**»#), But, 

raw*** (gp vif(sa), w ' a , «irja«s»jiB*/j'r««+jsifiaiv*tt 


MJtiHWeW-fJo - 


*£**«-** * it M&ft 




sili IhSITltllr 2 rBNfSi®, SP X 2 

WX 3 *^Wtff®., ant. (fcff-4.?) MBfflfeM. (13.3.3) # 

ft, a ; ge&s*«fH)o :,li fli3a. ( 13 . 3 .4) m ( 13 . 3 . 5 > *#, ; a 
fn ft flWrgWSfe W£. fcSM.«&S! , H«fr£- x 3 , 

M, ^'££MJS? -Mil, 0*j&aiR 

03.3.4) var(i 2 )^jjB#«i«w, scttftmwsafcifteii'flfi 

M. 05 rtkTVJL 

±0rW«fcIHo tfe£B+*HS8: tJJJ.§ 

**S»*»-*Mo 


aflEihftfMSSi 

y, -/?, + ftX,,+(13.3.6) 

M«IS. flii«tfUKG-TMT*S: 

Y, ^ a 1 + ajX 2i + ajXj,- + d, (13.3.7) 

® HBUgflyStt^gcSllTfifli: 

1. "AiliiS" «SJ'{'4W#l!cWoLStetHit#S*ffiljiiiX.-ai», BP 
£(«,) — jS,, E(a 2 ) = p 2 fll £(a } ) = yS-, = () r , 

2. is#i * 2 ttffiihfijEfllSIto. 

3. littftftftBl&llaflgttftjfrgjf 

4. ^ifii, -M&, i# « t 

IMP^JWefcS!!*^ fi92f£„ ^i4®iHr«WS|S^iiEi3H , &T 1 

PftS 13A W3S 13A.1 ~t>„ j&M^#lfel!Kjf3®}fe, S® a & 

OLS^Wftl: 


var( {$ 2 ? = 

CJ 2 

(13.3.8) 


var(<i 2 ) = 


(13.3.9) 

S*2;0 - r^ 3 ) 

var(a 2 ) 

1 

(13.3.10) 

var(ft) 

l-rlj 


rtTO<r 2 3 <l, miRl var(a 2 )>v ar (/? 2 ). ifett&il, g & ¥ JS» ifff S , 
“2 ^ft[ ®P £(o,) = j 3 2 ] , (0 Q 2 — UfPAT ft 


*IJ* if*.****; &&?&£*>*&&& 
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a-*«W*:SL*, x 3 a 2 System*, 

/AWffi «2 65$§S!9iR / J' , u j&Sf «j llLS/jSi o 

$E*. 5Bliif*«a*t»*MW3S«!. i&Btofliit-fe 

^jiiiSl(f&«i««tftMiT'»Sa;««| itfiM -A®, **l + * 

Sett it, Maa-tw 

a-h- 

i«t, r c 

w, 0 *. 

SStSfelHJM, S'Fffli&fliiifif&fflteTs Sjlfc, 

sx^i if attii it 


§ 13.4 i£ aI ile H &*J # 


»iiftaigisa&Wfi*ja-pgn. wssi'ftsffi rj^»«tf4R45i£^g«- 
m, 0 >j, a^A«^£,'±-3EStt«a, 
sis 

m*ittts2*s8ffii3LXI6**, “riiT-a»F^tt^3?astit 

as. wwiii4n-r»j^!5i«®j«ft«w3Lj5smffi«^^>c.'c *j&s^ t Nffrj 

-tiinIlgS:^»i£0^S-fraS<3c" r ' a 

Tfc, (POjSM^iEE), M 

-Btar^«£«a. 

te„ Min, “MWMM-t 

afEBP^*Wnsj^ff+-±-, 

n ff J A 1 ?+ 8t & S it v&- *£ «T * <j& I? a S£ iM #. tfj * 3 : & * te , 




AS®, fc7»fME-«*KffJ«rti- 

yi=A+ftX 2i + AX 3i + -+^*X„ + « i (13.4.1) 

(M, fck*ift, '$fiX t iSHMKf«S (flrMft&'JM), s-fnsp* 
+^>ieM ( . ■A"ffi¥tf]Wi\ir&, &jnanwj t - &/ se <&)££& 
W-f* it pifffio X It * ift, % fn A jjg I# £ X, fu Jf 4 £ if Jf fi<j ® T $ 

4S2 ^JiisWWM • ii r 





m„ - j r&, k m.*pi8Ftc vat, 

+*fTtba 

M3fejR*WS, MHL'U+W'fr-'hft 

#wii 0 

%mm “Mm", t-®, $£$«3si, 

ik-' T'^^'t-lHl!la7tS^SKlE#^&9$«o ty&ifrnmm I fn 

f ¥t&MvMmo %&%. anemia, rsa 

p 2 M$LtfM.%ffl 0 MJnXESft j 3 3 fcgtH-M#A&ffffi x 3 An 

tt^^, &tfft«*fctt#*iTil5±.»*» (bottom-up approach) (>A~ 

'h«/hw«s?FS&, «j&**r**«). 

(data mining) J}fe> HfifiS: (regression fishing) ~Jj J£ , !8$;SfS£ 
JH (data grubbing) ifr ft, JSSStS!^ (data snooping) ifrft , SSt^SHR (num¬ 
ber crunching) ~)T8i%f-., 

•5 i<i ' “*»«r m 

W, BPffi«»»£H«®ftinTfiX K® —t “*f” *W.: K-WWffiit*tt 
“iEflfcW" a=F t *F»S&#JBStTftt#W, K 2 {AM#fc, 

(S A2) $p, 

®*«jr-®»2fc0U (WilliamPool) MiSIft, ".#**«* 

SSia^.—AnT: 

-ftftfSffSHWftlft®, i# An l % , 5%3& io%6&1(fHlM:irtt*¥ («) #& 

O-ovell) BJtdi, An®£ C 1'#WjPJJ07u, 

«js»*?F*tt«, i^-ajs-am * + u<<o. 

(«■) (o) 6AnT:££ :, S 

«* =1 - (1 -aY /k (13.4.2) 

«ScififeUfe^: 

a'^(c/k)a (13.4.3) 

0»Jj(H, & c = 15, * = 5«a=5%, A (13.4.3), B* 69 « * ft* 3 ?.® 
(15/5X5%) =15%, HA, in®—'hWSE#A»«S3F*f»)£» 15 'MaljS't' 
fist, n5(xtt^xiw«*/ic- , i t 5%«-^a:-t‘**®si»sf®, 
t±ssiM, iP^siii!A«aatt*s*, at®- 

K^®S* ; -t±?X 5 F3ei:±^ 15%„ ftc = k, 

«a^#ft»«?F*65(51®, lt*»45A69a*e* J P , -lfe®ttl^, ms&, 

(pretesting) finite 1,71 


#j 3* it-1*&&&**.: m m >#&■&&&-&?&■ 


►483 





jffi'gii: (2aman) *§* : 

, ■&#-# (&!?££) X&& 

T'^r#***». 

577 -+#a. iwais.'e^a#, 

£ .* # *> *1 & ft 4 £ SI & it 1 „ §P 11 % & M 4*5 * f, A ft ft W « & it JS , 
I®.«, « 7 Frft ft- * ft # * i & ft)ft £ * a * ft * &1 *•. 1:1: * ; 

WlftJSl (Kerry Patterson) Hi *{« W 5JEjfe , tt&tt : 

(ftfttfft) £##**«. 

*aflBiiuig-sit 

!&’ I# • # /E jit (Peter Kennedy) 6tl $1 M.: 

i? 2 ^£(t#ttMi*/>£flJa |2o! 

«#wae, osm 

W/aRiftW, BP4., ‘£«ftffl«U*T* #lfc3iiai!f JEi£«i£: 
0V1*KW2**ET, ^IRiglKaiSlifeatRiRX^SkWAjfcjteWftSff^M 
fe^," !2U 




Sc'BiSI:. tt{fJ4cS^tfi1ts£ffl*«k«|fttt|ftW«iSIj|fe “SS, ';?g£ffijE 

a, if 

fesuftgfrassisrffsi:. attfessrsMsstta*, ftirjani^asw-e 
MffiteSTffi, itSnR 2 tt, ftrii•«nHs3H, tt^W*RftS-5ftfjte9i*ri»£ 
s—St, #«§„ jn JH&*»«»«£ ft-ffi. ®f]^Cm#DT 

•5z« Pis, *n*f6ft#***Jiffl. isa^ i? 1 ^* 

«, Ttgg--i£& d <ft* 

fl£, xm^mimsmo mi^ans#* 

sJE#fflT#«W8«:}g^, B#«fift-*fl1|iilffft]ffi|gfl- (W 
APilfc#<¥«, *TSSS?£«llgtl^iIgtt,I§iMH 
«»—»4Altff3ljB. WIJffljBTW-jtjrft. 

an£355 12 **f*0r#S!IW, Mn&ttftft 0£tf£S4a£ffl 

AQs4 ^ _ ,.., t ... ................... 





asm,. 

"i u ftj t ft#mm w« m s : & . wsn- t®s««wifi m &a»®^wm 
ffl« -vsq.h, an*#ff.aW«3S. « ?ft FW £ ffi * 111 BJ3&^RKittc 
AfT IftlBfajflS, iLftlTJffsijjfeJftftftiS ? * it ifc ii M :* It ,& 4 = j* j£ * g 


yrA + M, + ft-VH 4 x' + «, 

(13.4.4) 



Y, “ a \ + a 2 Xj + a 3 X J - 2 + « 2 / 

(13.4.5) 

MW ffl ft # J®j 


Yj *— A i t A 2 X.- ^ ^ j 

(13.4.6) 


©*r##Maw, *.$«-«• 
(.* 7.4 *&{U\ra*j®*— 

*o) ffl i3.i^ww«fe: ik&mk, tom 

(£&*H6±) '£/J', 

m *, 

lHJlta-a«^WiH»f«*ffl; «**«}£«£, $£BI£'&K9EibV!tt 



S&GEfflS6S?-^;8i tf tttt*. 13.1 

om-fc&dis., #Ttw d #o.7i6, %w 

&fi.'-H-fta3Ss«f^aifi!i “«*”, b*, #« = io«*'-i, 5%wm%-diM. 


*13* #£!«■**> *6- 


MW 




4S6 


5 40 s = 0.879 fa d L ,= 1.320 ( (fa 0.716 i&T d L ~ 0.879) o iMlS, 5ft Z 

*b& 3R, <S3¥Wd 1.038, JH!f 5%«i*MI£ <4 =0-697 ft) rf u = 1.641, M. 

(JSLilS 12*). 

Trft;. OB“JliltftSl£ + #iE fa *U*” n 

tt'tf-M d + “ffi^"o !22: 


'S: 






:• •■: ■■ ' . 

; 2 "“ 'v- 



spiM$ 





*13.1 



aMaiw i; reicaisiw «,t 

*mm i; 

- 

1 


6. GOO 

23.900 

- 0.222 


2 


19.667 

9.500 

1.607 


3 


13.733 

18.817 

-0.915 


4 


-2.200 

13.050 

-4.426 


5 


9.133 

11.200 

4.435 


6 


-26.067 

-5.733 

1.032 


7 


-32.000 

16.750 

0.726 


8 


-28.933 

-23.850 

-4.119 


9 


4.133 

- 6.033 

1 .859 


10 


54.200 

23.700 

0.022 


‘ ?; 

- 166.467 

+ 19.933X, 


R 2 - 0.840 

9 


(19.021) 

(3.066) 


£ 2 = 0.821 

0 


(8.752) 

(6.502) 


d =0.716 


X 

= 222.383 

-8.025 OX; +2.542X, 2 


R 2 ~ 0.928 

4 


(23.488) 

(9.809) (0.869) 


R 2 = 0.907 

9 


(9.468) 

( - 0.818) (2.925) 


d ^ 1.038 


“ ' Y; 

=141.767 

t 63.478X, - 12.962X,- 

+ 0.939X/ 

H l = 0.998 

3 


(6.375) 

(4.778) (0.985 6) (0. 

059 2) 

k 2 =0.997 

5 


(22.238) 

(13.285) ( - 13.151) 

(15.861) 

d =2.70 








gmwttiE “ffl*” <-|5fr) 

«, (is) mmmttxwzm&m- 

&n 


m-. ^s« =fana4**7, 
mytmmt ssnMM; anmumjAdi+ffitt t>M x,\ mn 
03.2.3) m*. 03 . 2 . 2 ) ^mmmi5*jzj§ <«„ + ^x i - , ) ( 

HI®. Sn#**.t X? SMM* y, •e ! »*SSj0Etti--#!«#stttwassc 

(WQiEgffl*)* 

«fnjin Katff: 




it * jg =F ££ 9A 































1. AMBIS0LS«2. 

2 . z atism 9 f 

kmsw, i zm.mmnix)¥t\^u a-: z>sl 

x '£M£-, in x 2 b$.x\ 

3. §P: 

^ , i i( ; 

it 3? d gEififtc ii®, Ft** Saw. (S#) ttftffi&ft. *—SJBittflSI#- 

n »«„ 

a 5AWW JW.iii55lB-.j-, th# ffiifiifcttK + H- + 0 

sm nmmA+M-f-*. z < = x) '£tt (j^an a&ttM./j'SflAwikH 6 
ff*ll‘ 3 -. B)lfc*M#fH*:rfKit-tt:. JESn«ff1ti£»8IW. 

“IJcjS***, dSEW-ittlNfei«T«&®aS, SnHtt&JiW&W = ttStfcdt 

&J45FM RESET&i£ 0 iZM?r (Ramsey) g 1 j£ tH fft >J RESET (regres¬ 
sion specification error lest, Kin fej !ld-&Si#IH&- i ia) W — SfcttiftSiKijf&iiffio 

j* fIs m ? #■ ft 52 Jft * B «t M r- ill £ g* tk ft: 

Vi = A, + A 2 X ( + « 3i (13.4.6) 

St x = F fc iU| «, *tiH:«S«W Y, it 

522 it® y, mm. -'Hnu 13.2 w^wraSo £«,« »,y, 

#&«£* (*tt<a? ### 3 *), r f 

rfn^tfefidM^o 5 m y, a ft 0 Uitm A 

(13.4.6), MM R 2 M**£&t|-±&*W (ft»8S 

0rfcNfcttFfc|&»**l|_t), SiWJfiMMik (13.4.6) &««», m. 
ZI& RESET RESET 

1. JHJri2e*ffil, mn (13.4.6), nm Y, MfAitfiY,.. 

2. «FX-W®sc:w y ( ft*iS»hW0!fcliic?IA, SI (13.4.6)o Sd 

i3.2«m»ai Ui %y,z swprgiift y] m y• #*it#iii- 
{ftjc, T£Ktf]tt0!&! 

Y,- = /*i + ft*i + + ' «/ (13.4.7) 

3. ie3SS 03.4.7) «R 2 *R 2 # ; ?#£ (13.4.6) WR ! »fif u , 
ftjffllf&ffi (8.5.18) +5IAW Fl&Sft, W-. 

.,__(R « ~ F? H ) /tra^TC^^t 

(l-z? 2 g) + ( 8 . 5 . 18 ) 


*23* 


*487 





@0 13.2 Y. = X, + X 2 X t + Y ffifti+fg 
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523 


^US'Jlit TP 03-4.7) (ftliffl, R z f#«*£*efcif-±M*fcJ. 

4. F, tfc/rift, rt5%fi*¥.l'.MI. Sfcnlft-SM 

(13.4.6) 

?; = 166.467 + 19.933X, (13.4.8) 

(19.021) (3.066) R-^ 0.840 9 

Y, = 2 140.722 3 + 476.6S5 7X,-0.091 87 V? +0.000 119?* 

(13.4.9) 

(132.004 4) (33.395 1) (0.006 20) (0.000 007 4) 

R 2 = 0.998 3 

ft: (13.4.9) * 60 ft) Y* ® Q (13.4.8) a 

wkm 


(0.998 3-0.840 9)/2 
(1 - 0.998 3)/( 10 - 4) 


= 284.403 


5 


(13.4.10) 


FiSRSiiW. (13.4.8) 1SS65, Hf 

«/ iieaaara#wssifc« 

reset60 &&Z-&, eaw 









ftttttMtt&feMBStt (LM) SSi#*# W RESET 

So(13.4.6) l^jL^n^egfi: (13.4.4) ffltt, it# 

(restricted version) ( felBiftff] fc* 8 # 1* * =F 

VftswiiMa (13.4.6) igje7¥-#ft4**j te ih« 
fcH&t&JfcteJS, LMttttatrSwT: 

1. «OLSifeffi-H-aH*l0J!n (13.4.6) #*»*££ 

2. SP*X»jEM0B (13.4.4) $£_t*K&l*iJ0, WMOl (13.4.6) 

¥-Jf7*m x 2 fnis^/oh x/ 

3. 1 +»*ij» «,- *xt^w 0 px oaKMiEi 

BffMPaiHX) «EIM, 

tt; = Gi + a 2 X; + a^X; 2 + «.,X; 3 + v ; (13.4.11) 

Jt* "v 

4. xtT*#*, Attft*i£gj, M. (ft A) ram (13.4.11) fAH-tfi* 

w r 2 w » (#**'!') x 2 # 

n R-lay~ xljjfi-HR (13.4.12) 

H-4> asy BP«±#^4>o 

5 . m-m. (13.4,12) nmt& x 2 * 2 flu 

9ME»*Htllin; SJM^teAo 

*tT«ff]fiw?. ram^mspF: 

Y,= 166.467 +19.333X, (13.4.13) 

iliixgj^dlo ^TtfKPlJtlWIfp/SSatiE^* 13.1, 

ffiu 03.4.13) 3 a mm at, wasnTig 

A: 

«i= -24.7+ 43.544 3X, - 12.961 5X 2 +0.939 6X, ? 

se= (6.375) (4.779) (0.986) (0.059) (13.4.14) 

R l =0.989 6 

s«*ffi»#*R*rio>N M(z-RA7itt?a 

**6. nR 2 = (10X0.989 6) = 9.896o M * 2 2 -f- g ft# 

M l%lffi# x 2 ®s 9.21, Hit, gTrMW 9.896 ii^{g Si'll 1 %7K 5 Fl.SSEi+ 

B.%M, M.iiif#fn»Sgifefeffi««5K0)9 (9gH£jft*gft)„ »fn= 9 S 0*3 

ATSAJFH RESET 


*13* itM&tfmmt 
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r^mm, mm, 

s*W (MM) feign “»«§” tes 

jcata (»aiaa*ffi®wff^i -is;c, $**> ®ha-thi 

( guess estimates) "Of, J£ M « ffi ® ft T W' # l¥-SS , fin#Jjst«F«k ! «itt 

Xfls±£#*SJtt<- a*£fl*&I«iH. 




**WT«*: 

y, ■ = o + /jx, + Ui 


(13.5.1) 


K* y,* = AXtfeiB»£Hi [2#1 

x, = mmiA 

u^mu-FVim 

ill A YV*«JA'MI), y ; : 


y. - y. * 


(13.5.2 


•K'He.^wy/tWiilSgc (13.5.1) ffflfc, 


y, - a + px { + «j + e; 

= a + pXj +■ ( «; +- e, ) 

= a + jSX, + Z>; 


(13.5.3) 


K+ », = hi + £, &—■ 

* & E( «,) - E( e, > - 0 , cov( X;, U,) - 0, cov( X,-, 0=0-, 

ttfiift y,* x, AttA, m cov («,, e .) •=.Os sc® mjmiR&s 

»*«*#*, ^rajsffianfsrwiiia. m cb.s.d ^ ( 13 . 5 . 3 ) 

ob.^*i 3.7) ; &&&, a« 

M, hk (13.5.1) ftlR 

(13.5-3) fliifM 

st 01*3110 mnmM: 


490 ► 


«(13.5.1):var(/S) = 

2j*7 


<*»F« •****» • 


(13.5.4) 






*31(13.5.3) :var(/5) 


(13.5.5) 




U. * * Ttr; m 


X * ft 311 


iH 


«££*’&*& (13.5.1) ®s ; 

Y, = a + /3X, • + II,- (13.5.6) 

£4> Y-Sfli^sai 
V =*AttiftA 
«i = OBrSiHg) 

x ; *, rfffS X,-: 

X ; = X,- - + (13.5.7) 

3t*t» It*,- (13.5.6), Bg®. 

Vi = a + /?(Xi - TO,.) «, 

= « + i?X; + ( «, - /Jit',) 

= a+j3X i + z i (13.5.8) 

*,.= Ui-frv,, 

w,ft-nwi? 
tfiffi££®«gJ5i*ll2. : FjfcfSM X,, 0ft[lg£ £(* f ) = o] 

cov( *,, X,) = £[ z, - E( z,) ] [ X, - E( X,) ] 

“£(« i -/9to 1 )(w 1 .) fiJM (13.5.7) 

= E( - ^, 2 ) 

= -^ 2 (13.5.9) 

ffiy, (13.5.8) * ft $*£*!£ ft. 

te*S'Ptt3£#tti8$ s »S'lt-^MfMi)co 

*. jar^em®, oLS'ffetm^ft*«iKwmB.®#-sc«;W. m&, bp^s 

» ^cPSltA, OLSttitJH)5^«« B [28J 

mm i3A.jp 13 A .3 ( 13 . 5 . 8 ) u 


plim/j = /9 


1 


r_ 

L1 + o\/o\- J 


(13.5.10) 


oin^x-ti-a dji w f fnpiim^/3Dom4 s ®Pfic 

1 (*fl-4.?), *fc (13.5.10) 


« 3! «.**»***# 


► 49 / 




-tn/Fifts?/3 a «±, mim. tu* 

SEgfUT-*, 3*S, Jn* AT tKtfSifiiKg (W*;. = 0), WiSrti /SW-- 
'h-5S (ft) fei+®, 

Kiit, swtt«^aia4m»$tt'f*B ; r. =»ttis*M-atktt-if-jat*^ 
ftfife, itiKffltf^SiJW. Au*#|« 

. #Miin tfe.fi M-%m 

*1 SITSWa “ffitssa^" 

»St*«#3!81fratTOLSfA-ito Mi*R, SMKIS*AT 4- « 4' 

SEffi*. *P*l*-g|flill*«£9i (BP tt f fn™ ; ) ftuSMS'Ji*# 

wftasat. sffjaiiegio^w—t-attii-(So 

an, 

u, $i v ,\, ifflc 

* Hk '* '&G m Vt l«J SB » 3t ft »«. o' 129 * # MS ft *f JK » & £ 'ft a I7if 

Sft, *r^j« iftMffiFMe, 


—^M=P 
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528 5^g,t c *13.2 

»**■*« tins y\ m%wa x \ aajfiftidj y rivm&kx #>t 
*Mft#» **«* ?a s &****#*«!w,' 3o: 


SiiililiiiiSi^SiSliiiiiiiiii»iiiiiiiii 


XyM? 


'-I-; 


$S§§Hw£ 


* 13.2 ftSifiaSIH r*. ftKttAX'. 

a«sttxxtt«aft». fttrftia&uftxtt- 



Y* 


X" 

Y 



X 



e 



VJ 



u 


75. 

.466 

6 

80.00 

67.601 

1 

80. 

094 

0 

-7. 

.865 

5 

U. 

094 

0 

2 

466 

6 

74 

.980 

1 

100.00 

75.443 

8 

91 

,572 

1 

0 

.463 

6 

-8. 

427 

9 

-10 

019 

9 

102 

.824 

2 

120.00 

109.695 

6 

112 

,140 

6 

6 

.871 

4 

2 . 

.140 

6 

5 

824 

2 

125 

.765 

1 

140.00 

129.415 

9 

145 

.596 

9 

3 

.650 

9 

5. 

596 

9 

16 

765 

1 

106 

.503 

5 

160.00 

104.238 

8 

168 

.557 

9 

-2 

.264 

7 

8 

.557 

9 

- 14 

.496 

5 

131 

.431 

8 

180.00 

125.831 

9 

17L 

.479 

3 

- 5 

.599 

9 

- 8 

.520 

7 

- 1 

568 

2 

149 

.369 

3 

200.00 

153.992 

6 

203 

.536 

6 

4 

.623 

3 

3 

.536 

6 

4 

.369 

3 

143 

.862 

8 

220.00 

152.920 

8 

222 

.853 

3 

9 

.057 

9 

2 

.853 

3 

- 13 

.137 

2 

177 

.521 

8 

240.00 

176.334 

4 

232 

.987 

9 

- 1 

.187 

4 

• 7 

.012 

0 

8 

.521 

8 


**W*MWA • it M& #F #M *& 













182.274 8 26Q.OO 174.525 2 261.181 3 -7.749 6 1.1813 


1.274 8 


§ 13.6 
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X* &%&**$.&&**&*** .killkl *r"H&£:(l)EU ; ) EU) = 
E ( it' J — 0; (2)cov( X , « ) = cov( X , £) = cov< u , e ) = cov( w , « ) = ctw(€ , u, 1 ) = 0; (.3) £*„ - 100, 
al = 36,^ ai = 36;<4) Y,' =25+-0.6X^ ■+ Wj , Y, = Y/ + e f , ^ X,= X/ + 


j&W&uss *?*x' 




teas* y 

*£*»«*£: 

y; = 25.00 + o.6oo ox,* 

(10.477) (0.058 4) 

(2.386 1> (10.276) 

y, ft#Y«\ Jlj«*!l: 

Y r - = 25.00 + 0-600 OX, * 
(12.218) (0.068 1) 
t~ (2.046 1)(8.811 8) 


(13.5.11) 
R z = 0.929 6 


(13.5.12) 
R 2 - 0.906 6 


XVlb-fSlk, fcittt****, 

ttff ft L JL (13.5.5)], is^DA. 

(13.5.12) JtSiik-frS'Jc (13.5.11) fa (13.5.12) £. ff\ VX •# 

Htt® jBJSft, ^##*1* £****** 7 

x 

( 13 . 5 . 11)0 Jl®43UH*,fl X,.*WlflX,o (*E; 

± X/71-f-* ^r^*o) ®!0&**rT: 

y; - 25.992 + 0.594 2X; (13.5.13) 

(11.081 0) (0.061 7) 

2= (2.345 7) (9.627 0) R 2 = 0.920 5 


6^0 tbSJ/jN-tfe (13.5.10) 

*1 ^x- . if & tt # ft /" £ 4 H in 1R £ T er 2 w = 36 fa a \~ -= 3 667, A if 4 & 
ft*t)&0.98% ( = 36 /3 667)„ 

§ YfrX#****#*, Y,*tf X,*^®:)3, 

if * Y,i*t X< ft IS !fe , 4B1 £41")* (#jSL3 

M 13.23)0 



9f?t#0fffi<fiilW—-I'-'t&MJl, it A I”! !H & S! &<j & Z . 


.« 13 vf *--©££ 
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&--■.&, it&flirasi (5 3.2.8) m (13.2.9) ffi £ $ «* m.* • 

m, mn sai, 

(13.2.8) 4>6(J u,-, {£ tn«i,. ttt&yt'tftfj OLSf06 u 

03 . 2 . 8 ) m -nun” uso brai^-h-ws <13.2.9), 
13A»13A.4=ffiiE9!T, *ln»i~N (0. <r 2 ), M 

Billon IE St/*,/(/-l)] (13.6.1) 

£(' a ) = Pe° 1/1 (13.6.2) 

K>f> e *S**Sr»»JKo 


§ 13.7 


li-^ 




(nested and non - nested 

models) *«eaaw#waisi!i, **wtki#su 

« lA: Y f = ft + ftX 2 , + ftX 3 , h- ft X 4 , + ftX 5i 1 „. 

*SB: Y-ft + ftX^. + ftX^+a, 

BtttSIS Alt*, SB^-ejSSSS A 
SnJMUnftiHItSS a, £$lS»{I$:H u: ft = ft = o, tf-fiifOMlg'e (fct-j&r 
&*t- Ftt»), ms4«isiAttiaHh^BsiB 0 *ainft*SB»i>«jiq3E* 
x 4 , S|5£$S/A&ft = 0 B*)imte»«iS!B; ®_t, afJHJB * 
x s 

Rfiaff]a*»4#«¥iJue g 

sso B£%Jft*J!TW«ai: 

§5 C: Y) = ai + <* 2 X 2 , + 03 X 3 , + Uj 
*3iD: Y) - ft + ftZ 2l + ftZ„ + V, 

Jt-4 1 X a&^fg 

—WSn®ifi±J£#a«l®nift#f#rrDP$ 

aMSieai, ^wttBaciWDfi^iiHwiaijaTc, ttsn«®D* 

494 •’if#« 




amfe#x 3 , jffittig c If nTwfe-t z 2B BP m in tic,, 

M, SMSCM^z,, ffi#ISD&^miS-x 30 

a«cjgs*wi6«M'h«aiAR*iii«* 

■fSSIo tfcin, 

$ SI E: Yj - Pi + i9 2 lnZ 2 ^ + ftlnZj^ + w ; 

(*#HF«jfc), 0m<E* 

M) tt£«H&44. 



(Harvey) £n: , (1) 

MM** (discrimination approach) ; S&SLW^® 

SJS®. — n (2) (discerning approach) 

fl-:*ffli3))» Gi*‘m Th0M«1 


nm ?j & 


#iSW±«a!C#Do BfVAmam 

»n«aissHftfle^ifeaii5 j?*£«je R i ;t*ittiH-g-ffi,gsii!ij, as o® 

£) fe&mwz, mmm ($£) +m.mat, mm 

*« T'^^ihi c Biasiwt#, 

S*®l <AIC), ftfi;££jfe*J!!| (SIC) ft2*£*rtt C„*im (Mallow’s C p 
criterion) affWft* 13.9 Vitife&aJf51'J. 

li ~v , f£ 

fn^wra—& 

'fifiSSWflEailWrfcft R 2 aic* sic:^. 


ISSf^SSSSfIIo WPS c ft D, 


* i-3 * a-*m ss&jz$*&■&& m 
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$1 351 F: Y { ~ A, + X 2 X 2 , + + A 4 Z 2l - + X 5 Z 3i + u, 

(ac^ittifDt, Dtfe^ig*=F 

ct, Hft'tMnWTMSIlS:, 

«£ 4 D*C®jEfllKi. «Ja 4 =a s = 0 , ®jA a =A 3 = 

0, ffliantw Fft»9tnTKflft&^tt9&, 

Jw# x 5 z fiflEffl*, 

#, (JK-&) ftSo Mlf 

®, c»j*«aDjirjEflift5*a e k&. 

sfw c affile -I'&m t zMjnmft®*, tt-isa r 
nv-xft (ess) sjita^naa:3Ej£#Mc D <a 

iB*Rfttfiiza;fei£»«a #jfejrt:«0r***Mij»£s 

usu, Msainffi-aw^ &<nx 

D M IE 

smm o ®iic, 

H F BlUtt^SaFjftJiLc 

532 * T 9S#4XGNPW*'fc, MSff± 

A). (8L.S#±X). 

&: 

y, = a + p 0 fo, + ^liW’.-i + ftM,-2 + feM,_3 + /S 4 Jtf t _ 4 + u lr 

4 

= a + ^J(3;W r ., + w,< (13.8.1) 

1 — II 

V f = y + AqE, + A,E t ., + A 2 E, 2 + A,E ( . 3 + A„E, 4 + u 2l 

4 

= 7 +■ »£, ,- + « 2< (13.8.2) 

i = (l 

* t lT, = t Sit'\%x GNP ft JIMS: 41 
Kf,-t tfMflnSftft* (#M,) 

E t = t St- M %$--£, ft Stil: T *# X tb &> It-K: * 

(13.8.1) (13.8.2) (distributed kg 

models) „ ® T * f *e it# *P ft 

£**#*!& CNF 

fto 
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ryi-i 


3* *£*&&**«**£*. Gift iiilfe#, *p 

T ffr if ; 

4 4 

y, - irft« + 2ftlCf t _ ( + E^<..,•+ «3, (13.8.3) 

• - a j - d 

•It4-**# IM.*# <-*## 

Tp#*«lSjtt«4T) Jlt^a^mjif-f ^ £& 1953 ## 1 

1976^* 4 #*&!?] ft-fir it M* (#-§■ + * i th*) (34; : 


JR«r 

tttHft 

3RSS; 

mm 

A» 

0.40(2.96) 

Ay 

0.08(2.26) 

ft 

0.41(5.26) 

Ai 

0.06(2.52) 

ft 

0.25(2.14) 

a 2 

0.00(0.02) 

ft 

0.06(0.71) 

A 3 

-0.06( -2.20) (13.8.4) 

ft 

0-05( -0.37) 

a 4 

- 0.07( - 1.83) 

Eft 

1=1) 

1.06(5.59) 

d 

Eft 

j n 

0.03(0.40) R 2 = 0.40 <1=1.78 

ISliiiHsK 


mmm 

: ' • 


* y ft* fc*i£, 0.$lfrSi&3\ = 1.06* i>,- *-0.03 , $t#£ 

»-o ,-0 

^E if Jt & ® $ , ffi )§#*£=, &# ifc&£|is i&i^f ;£.##■ f5±..s(.# ft .£&, sp 
#*#&fti-ft;&£# (4X) GNPMrifco *> ft ft # * if tfr it - ± 3fe, 

»*£&-*&:£ j ^^ 0 ;55i !l3TMif^-?'Jd3 6()^fe-® F (titSJr't’te# 

#R@, Afi]&ai 7 Bfl'JS&lfcc **;i-***lifc-2feajfc./fc£ 

(Davidson-Mackinnon J test) o fti&UM litffiM , f§J$i -fi; fi'J K C 

W D c J ^^(Klit'SISP'Ks 

1. ftftfM Djtt-rtjftWfiJ yWttitfiy?. 

2. i +f#si]wttitfi^^y J -[2i!)37u±t#fj^® c,*, ;r-R ®sp 

y,— a i + « 2 X 2l . + a 3 X 3l ,.+ « 4 Vf + u, (13.8.5) 

( encompassing 

principle) ;£—$) * 

3 . t »ifc*r«»*4 = o 

4. « 4 = o>s*fejeife f skBr*5 (Bu^jtiifi) 

H *- (13.8.5) rrfrw ffna#S5 


*«* *-*-# ****.• 
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i&txscMi.psiD,, mimmm, #%m 
««»««Eia. purns* < *«-*?)* 

Jfc#SI» y^ri-^*lBl!nvc]tti>Jfi?ffi! D 4 1 , 4 , 

MiDftiliSc, SIMJcjfi-fr, SffJfir-itJnTtttM: 

Yi = £i + ■+ +• «i (13.8.6) 

K4> tf : S»a*fflC65 YfrM&itffiu Stt£f?iftM/? 4 = 0 o 

*fi&, 5Bi£ff«a D JS^a C e $Qfgi5 /3 4 = 0 . M C 

&3$iM (fficair own— t&m cue*® d c 

J &&&&’£.&h ( 13 . 8 . 5 ) m 

(13.8.6) Mw+aifeft 3 !h.t#fis« > tt^Tsesriffia^: 


5.U 


(gift: 0 4 = 0 

(lift: /», = 0 ^*E*g tE*fe 

*m*& w»tft«cfliD ttsuiwmac 

flSft (t^Clfiiffi^D IfiMftd&CfilD 

An.h*0f^, J «(nsftfl* 

si$UAti#$o 

fnia, gigliSSM. “ BURSTS 2* ft# SI 51 

ia»#jratfi« [«$!] am#.’ 1341 

J ftifcWa —'MBIM, Sttflffl t tfci+MAMM (13.8.5) *1 
(13.8.6) ^fti+W YMBJUfttB*, / m+ffiRJSM MSA #*'!•' 
j*Ak#*iESi^#. Bit, .f tt&£3£M£XWi$&A'l8 

m, ikm^m (&m\- msui) ra*is&«M 0 

] tk&, 13.3 tWIfcig, •$ * & ffl & S 1970—1991 *■ $ 

(PPCE) ^fAAA^*rjtRi&A (PDPI) $c(g, Ki 

l987 ^Hxi+ #„ iKTftttll: 


IIA: PPCE, = a j + « 2 PDP1, + ctjPDPl, -1 + «, (13.8.7) 

SIB; PPCE, = /3 t + ftPDPi, +• ftPPCF.,. , + «, (13.8.8) 




*13.3 1970—1991 #36S»AAl4Ja#3Ettl^!RA 

AJ^WSSlfiA, &1987 *16 jtifrffii+l* 


*v-& 

PPCE 

PDPI 


PPCE 

PDPI 

1970 

8 842 

9 875 

19K1 

10 770 

12 156 

1971 

9 022 

10 111 

1982 

10 782 

12 146 

1972 

9 425 

10 414 

1983 

11 179 

12 349 
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1973 

9 752 

11 013 

1984 

11 617 

13 029 

1974 

9 602 

10 832 

1985 

12 015 

13 258 

1975 

9 711 

10 906 

1986 

12 336 

13 552 

1976 

10 121 

11 192 

1987 

12 568 

13 545 

1977 

10 425 

11 406 

1988 

12 903 

13 890 

1978 

10 744 

11 851 

1989 

13 029 

14 005 

1979 

10 876 

12 039 

1990 

13 044 

14 068 

1980 

10 746 

12 005 

1991 

12 824 

S3 886 

«**« 

Economic Report 

of the President , 

1993> Table B-5, 

t>.355. 


iUSSS 

:cr :£a>:&. :8:a :*S>* t. : xzr.o xteo: j: 

'% hip'#. $>. 

n.'r. :<■:« :o:a.*'o:«.o woTocww: i ‘0 




PPCEft^f ft PDPI; 

(##* 17#)o «SBM PPCE MTS tuft PDPI 61A * #3 
ft PPCE; Jfc#aft*etfil0!i3#a*4tt-'h#a (#*# 17 *)o #31 
t ?! $ ppce ft a & a * 7 &* Am ft « # « g A'i±, 

H A: PPCE, = -1 299.053 6 + 0.920 4PDPI, + 0.093 1PDPI,., 

t= (-4.037 8}<6.017 8) (0.630 8) (13.8.9) 

R 2 = 0.988 8 = 0.809 2 

B: PPCE, = -841.8568+0.711 7PDP1, + 0.295 4PPCE,_, 

t = (-2.413 7X5.463 4) (2.368 1) (13.8.10) 

J? 2 = 0.991 2 d — 1.014 4 

ank, r 2 *wj, * 

(13.8.10); MW, * (13.8.10) +, 1« TWT »# * * T 39 W 
So* (13.8.9) + ft PDPI Jilt 

ft (la^i-C'#ai4^l»7M!)o 

(EXWifl ft § ft#j6§, W 4- ft -it ft i? 2 (t & %'\ T ft:, 4 (13.8.10) W 
(13.8.9), **3tl 0 

A W#au*tf:fc 

#.4-#€i5lo &M±W«iift / (13.8.10) ft PPCE 

ttittt#;*#® A + ##« KT#*: 

PPCE, - 1 322.795 8 - 0.706 1PDPI, -0.435 7PDPI, _, + 2.133 5 PPCE,'* 
t = (1.589 6) (- 1.395 8) (-2.192 6) (3-314 1) 

(13.8.11) 

i? 2 = 0.993 2 c/ = 1.711 5 

#4* (13.8.11) tf£ftPFCE; B *# g US B SP (13.8.10) ft PPCE 6*3 # if 
Ho -fftrf ft£#itJh.;££4f ft (£*£ 0.004 &/S 


* J-3 * **-#£#** - *£*####$£ 
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BAH#®#®# Si A£**«*, 

ttSUf, 

PPCE, = -6 549.865 9 + 5.117 6PDPI, +0.630 2PPCE,.,-4.677 6 PPCE^ 

/= (-2.497 6X2.542 4) (3.414 1) (-2.192 6) <13.8.12) 

R 2 = 0.992 0 d—l .713 5 

(13.8.12) AEp (13.8.9) ft ft it (6 „ IS * 

itEJiH*, (£** 0.042 5 & 

SSiilifiA! 

* T»# 1970—1991 4p&|ii] jtgTftfcAA 
£dd47)*7, * JM***# «f. 

.t, **£#?• 

*«4&Jfe*W *ft* CLRM *Jfl W01IB«3aA#jEfll 

*«*«u &&, £*-****, 

ft o 

-#, JAM, P-M, M-ISi (Mizon-Richard) 

a«s, 


13.9 


ftnittfcJL^EWTMfflS^WaS!ilil«dH£#»/aM. 

Bi#IWft**f*fflatlrfcfc«W*JIIIJ» (in-sample) ®»J 

(out-of-sample) Ii c MM M . M# 

t/ltiifflfa- B«, *Ms, fcffmifcjtnT&MM: (l) 
f? 2 , (2) $IEJ? 2 ( = R 2 ). (3) (4) ffiMfR.i.ffi!®J, (5) 

^WJC p )lllj, & (6) «SJ z J /£fldo 

(RRS) (»J(SSi? 2 Wfi)o fiUS5T*--1'*wa^^, J&jWJ (2), 

o), (4) tn (5) #«‘&^®B7ci'»>P(fi®ii!iSfT'niiii a raiifc, ft®® 

( *0Od7c4-^*#iJ*f) 
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k 2 m 5W 


A: 

R 2 = ESS/TSS = 1 - RSS/TSS (13.9.1) 

3ni£fc5EAM R 2 0 W 1 Zffl a tt£J£ l. «•&»««■•» fa R 2 IT•-« 

iRiae'c tf5t, 

y ft if k- * m A* * £ a m & # e * m « w xt # * * sa w * m m */• & m m » 

r 2 mrjvt&tt, ij§, 

it, aii^^ifcl"J^M4*PJbnS^W^S, 5c “**'ffc J? 2 " W»tf*Bi£Ao 
lifts. r 2 $a, fai^BtMMM 


&1E J< 2 MM 


537 


fl53ij*MHJiDllIH5c*«ffifiSW-#SW, **!•**«* ft<n*SR 7 m 
t*flrWfttottiF. K 2 . iSA j R 1 , iC#: 


B ! = i -|ftA r tA-i‘-K i ’>' 1 4 

I bb/( « - 1) ?i - 6 


(13.9.2) 


ft.w.&'Mfcjtnr w*-hh, r 2 <r 2 , *^«ie i? 2 jwst#»Hn 

afnfcSM^fSfgiti, ^ k 2 4>|W!. $IE R 2 
$ftw * fii&WdfftAT i nt^j«iWo ttMa\ e 2 jg-^tt r 2 m#® 

ImJ „ 




■ft AicfiPJft’. it f>*»inl?ljEi7ca^TS{q. AieftngA 


A : 


AIC = f 2 * 7 ” - e 2k/ " — 

n n 


(13.9.3) 


k *biri7d«^® (M«Ki*50, » *5K«fcfto 
SrffijfcJJL, ffi (13.9.3) Efdt: 


* i:* .*- j *#- 3 ? & 
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(13.9.4) 


^ In AIC* AIC »&*&**», 2 k/n >jS?fjBSc R VX& 

*t»£.3l AIC, JUrKAattftffifc'##* AICWflTlfiJJIIilno Efil^J^a^SC 

4*0f.E, AicnmiiaM^^mTimmTMrmmm^o &tmm 

aic £ 

!*!$!«, j£Sffl : fBli»-'Md!E3*«!4-|¥*i , Mft*33e 0 tffc 
*k aMTsmra^fcARC/OMwwjs 




^Arcw®**fla, SIC*M(KJgjOj: 


SIC= n iU 


_ = fl */„ RSS 

7i n 


5.18 




(13.9.5) 


lnSIC= — In * + lti( — ) (13.9.6) 

[ (k/n) Inn] ili±fcb& (13.9.6) ft (13.9.4) HJIMW 

mmm, sicssjinws?git Aiejerf?. 5 aic ftiy, siciniffijSftnftsi 
wtmn-o mm aic-#. sicBriuffi i ftb«-^«s!i«E#*rt*#7t:^te 


c„ mm 


MDMnS-'hfeiSMSfc k -t-lnaTEW^Sfo »¥*-#. 4- * 2 

wtt-itfi. mfittanwa#* (*><*> -t-H!a5E, 

/»'MaW7cW®ja»t»WSJ RSSo 4- RSS P 

3RS, (C. P. Mallows) «j^T*M*P»SnT*MI, C, 

«PJ : 

„ RSS* . 

C p =-^-( n -2p) (13.9.7) 

(T 

« ft®#**, 

®irmnE(P)3kKm s as, jnaa^'Msm 

7LW#««-6-#J£®3EjJ > ttiS > SP4iRrWSEia t3B; : E(RSS,) =(« - p)c\ 


SOI ► 


■ itM&jx*mat 




E(C P ) 


(n ~2p)^p 


(13.9.8) 


( n - p)a z 

t c„mm <n% t>) 

m, affmasS-'N*# p tR0jt (/»<*> 

*«*, AfrjiiWrf#15S5W C, *f/,i£*r®iU -t- « 

= inffl 13.30F7 !r, iKES*. & 

a ABKllBlijfi c^ =/. B 



IB 13.3 ^$«rWe,«£il 


*t m m. m n m m w ^ & n 


Kfi] E fit*ife T a * # » *!M, fiftfuaaffl& ®Itffil 

53s igtiw, aifrawttifcffiawsifc'tt,, 

0 rW«#-j£&*rifc*F 

FfiMUtc 

m er\ aicwsico #«*«« c p tm%m.&zxim 

jb*«»w x 2 

<i$) 
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* i3 » it-m&itmm-. &■&■&%**-&#{$*!& 




SSaiSiUnT. 'i'OfiLMo 

VAtt, x 2 fcttWJEXJMT; 

S1""-2 

v 2 - Zj r 2 ' U ‘ (13.9.9) 

A a 2 

<-« + l. «+2, -. * + t) 

■ft? OLS feif Mo 

540 jnunr mw 

03.9.9) £*«S*IB#BiSi 

ftfjMll&ifcc M&fetL (Charemza) (Deadman) MJgffc, X 2 

f§i£i+«. 

4,’ raiijk^swjaafflflijfewttw, 


§13.10 


jESn**W3i tt-asaFMw^wttsw-tiBftnjtreifix 

i&ms. 

««««-**** ±*» * *-■&-, ssm-tt misM&m a* 

ffiWfflMjM&tt®. ttm«iuT^a: (i) tiff** 

SSifuW#® ti fftS&SI ; (2) i£ !S S'h ~ IS (recursive least squares); (3) 
S5M|£®9I^M^^ (Chow’s prediction failure test) „ 'pH]’3a£;S 1 , 15'h "(f Hi 

Mtf£»#+#»#. 




;4jj 


irn « m ¥■ Jr w »t , OLS * i& «+jtai w«-f « $ « 

a®, effft«»^«ifi/jw*ffi&=ttws**asw«c« 

feeaflfiSttST, -1"# 1* R * *T £**>--'HI-“«KUT’ Kt 

Me i m'u,= (Y,-Y,), 8paM?i?lBl!y ; f-«i*liS®-'5MPl!ia««ltti+HJ 

o£iEsSt£i)„ mnam Aj&tfutfftRa 

£ifSW, 

^BP®5i«tf]wa*<, as, 

n.22^Baaaa-'hii^iftw?, 5 ?>r#& 

EH20'Ma«wj*w#3f: + , m MmisgtoVt 

504 ► jf j-jjjp r'* e " 





(x) ttNiMn -+##»«* 

5u ftnm matt **£•*« Hi 

(Sffi) Hff'&c * ft *£«**/»!««? lilA‘tSte«!bl!iaa 

i^UBsa, *iifci&^ifii!Eia«^¥. ftisafttita. 

11.22 'K 

%M, £&£*!** YMXMmn, IE 

n-R 50188**1, £4^31 

K&R.t.**. miit, ws^JWSMHWtntr-ftffl. *!• ■~-w&mt}$mmo 

13.4 0 i42i 



ffl 13.4 

Aig-M-ffl't’. *??&«« OLSa, ols 

au &H ( a ) + . xwarn. «tiaiHm»«*ff-A 

»“ 8 c ffi® (b) 1 \ X «* 3 {«, 

ffiES (c) f(H^ 0 !S;£&ft<jS 15 »P 3 ME!ffi;. 

•e*+±-'-j*fcM«ttra-ftiitt±c 

«£*4:>fe©: iy»am8-ffiJEJffffi[3l:mttSK26S]5e 


*fii«Wikaa»Mj^!e? « a i;«*H*ffi‘EirT±## h#&k^ w 

(Draper) *P*$»ri*.5&: 

Jfcfcifc##*##***-* A* #<*&£* f*£ ft 

0 r*. ®* + *£B**ril6:R-*S*W*X, 

-ft A - 7- - & if- HJ . K*£>Tai#Sii#*Pi£**«jfc£4|fc*-ft 

HS#I4^S IliW, ft| c =£ 

lift* £i4^*^£o U31 

9ft. ®«{n&MWi£'£fn, Shazam 


# 13 * itM&tf*#: mmujttp&mtitfr 
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WJfi. BUSJfciff. 

-*t»fchfeTfiHtfc 1970—1995 #roW-'Nfir*«$«» 

fiiS), aff5»££®«, tins —ftAjfcigivfK 1982%%%?»%T3g 

it, »is r&'t't$te&$r&zjn, 

ffi fin * »in % *nit ss w 8riff & x # & ^ w ? jit »t nj m ® %& fi * * - 

*» (RELS). RELS f£"Wi^,SI®iS >£, JfflJ AL«!jl3* 

mn« 

*V = ?! ■' ft*l + «< 

Jt* y-fias, X = I&A, 1970—1995 %-* (#5i* 8.9 'I'ffl*: 

«.) 

fiiftftint JtfEfflT 1970-1974 ^|BM»«t«#feTfrS'hWlSii6#. 
»?>] ft ft ft Wtt-H-ffio £>©, HiflttW 1970-1975 %-|H]lWM#it 
& + «#*## SSMlnMffl 1970—1976 % 

IWI»*M*fHi!rtH**«« s yWXWW^Kl^ 

$«aiiiQ9Miii ft *n ft ea-JHiffiiii-iRo ^ 

AAJiBStHWo #W. M *(*##««£«$? 

ilTo Hlft, RELSJft*utwiwayffSff, 

543 ^ttttOS&jg&SRK# “«#“ at “M" $a 

jifiif, 'htrfljea 

13.30%, #jRfj5Si* 8.9 »«»##«+ laffl RELS* 

ig 4D Shazam, Eviews ft Mic rof it ~Z. le W ft ft €L Sft ft fP tr ffft j$ !)4 ffi >b — 
aifeil'. RELSa^fiR*aa* (recursive residuals), Bf ft * A. #Mft # 

&9«?®d 



«iWtt»^rsi#sii#ia;®a"jjflTMisiBsiisiatw**«#*„ ««]#■& fi 

mmm 1970-1995 % ID WttA—M0JB. 

is sain m 1970 -1981 %fa] f*it r in #—«c a po ju . -%• # pj «t 


50* ► 


>,1 Sf «■"/: • it- -» S yfr # * 4# 




§ 13 . 


1970-1981 1*2.70-8." '■W&S 

fnfijffl 1982—1995 <PW|B] life A 1970—1981 ^880 

ft, *Bew 1982— 1995 amwiss®, £-#&&&: 

JMI*-TW—1982- 

*S. JMSMHKSJfiffl 

« S-«t A £ £ W & £tt $m*9 «o 


f = 


E«; 2 - S«< 


- *> 


(13.10.1) 


*t»r«l»0fi0f*f»5(f-illil (1970—1981) **6*j IKlftft. n,= 

E i; 2 = tf0r*m*i («,+ « 2 ) ttitm 

^60 RSS, E «? = ^tml w, RSS, k 

0lt«t*2) o SSMSS^plliiESgfl-fcW. m (13.10.1) ft*SHJ«F* 

if*®;AS », 60 f« s A)® 13.31 

ia««S-'KA££*£±£5;K£7$'fco MffiH -ig, ft 






m 


Hwage; - fix + /3 2 Edu^ ■+ /? 3 Gender* + £ 4 Hispanic, + £ 5 Lfexp, 

+ ftMastatoSj H- /8 7 Race 1 - + ^Region,- + /? 9 Union* + u t 


Hwage = /J N Btf X H 7C 

Edu-^|4:f 

(lender = £1, 3? $j ®. It 0 
Hispanic = ASift U 5 Bj JRtt 0 

Race= £A&#W3tJf Afctt 1, 

Lfexp = 

Mastatus - M @ ft -ft , & 1 ♦ 3? Hj 0 

Region=££B:J£, ***Ufcl, 5KHUI0 

Unions Ad AX £•}#%, *AX^6f 1, 5M#4fc0 
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(13.11.1) (Jacob Mincer) o' 1 ^ 

MftJra, I&SifcBSfeffiT «:*£#, «JE§£ 

». Mi* #5ft*. tt**:*#*™*: BM 
A. tf-M^A^M^SA (±M3IAM#»KPJf5@ff) 
A); Hilt, giWMi#iiMic *m»^j8iW-M#!Sm«a 
^wffisr&Ao 

l985^*i6528AWSiJ«i!cigfijSDiIAU#aJ55E«iafTW^^AP 

(CPS) (Berndt) M, 

'&■»«« 

«&», Mit/hwx^AS-aw/x^. 

iEffi£, MluESiAtS, ttJK. tt*l*nJSftK*ftffi*:s ##cSKtit:*, m 

(13.11.Do F!!)3l2^ft^ 13.4 

lift WftWia. (13.11.1) 

M#P*'Hi«l«tHi*Wo «J^T- 0.282 6 m R 2 ffliiAfifitf) 

■HS R 2 &Aa»»W«*ffi»*1’BJSUL1R 0 l»liB, E& X it 3M J . * «1 # X 

25.56 ^ FMSSf (0>jft p (SJlf **), 0fiua-t K 2 fttfcit t£ 
IfW» iCft. BPffiftffffjES 

fiSS 1 ]® S Hispanic. Mastatus |i) Race, (R 

K««fi “«»*&’ Kitsap, T-*aw-®ife4ix*»iir.5^®*^»5j 

«« aft. &5%Sfc5mttm3J#.*¥± (EP pffiffi 

f5%). jttfcl'jgftWjftWjiJ.fciWTc tt 

ftn. K*J*M*S» - 0.840 8 tkW, ftJ#J9f?T«(fe3El»>fd£. sjfgfcbX 

^xvmitmirs.A-r^nA^ 

"•^#84*^0 nm, £xAxmt£iA45 

'WJ'-tf 2 .13 Htco ttS'JMo 


* 13.4 

Sft 

(13.11.1) W®!SSS 


Hftl:: HWAGE 

# A: 1 

528 



3£fi 

#* 

*S#K- 

t ttil-m 

mx 

c 

4.182 714 

1.275 908 

-3.278 227 

0.001 1 

EDUCATION 

0.937 130 

0.082 625 

11.341 94 

0.000 0 

GENDER 

2.140 661 

0.391 546 

-5.467 200 

0.000 0 

HISPANIC 

0.512 385 

0.911 056 

-0.562 408 

0-574 1 
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LFEXP 

0.098 486 

0.017 494 

5 • 629 597 

0.000 0 

MSTATUS 

0.485 134 

0.418 88-1 

1.158 167 

0.247 3 

RACE 

0.942 389 

0.583 578 

-1.614 849 

0.107 0 

REGION 

— 0-771 424 

0.430 173 

- 1.793 287 

0.073 5 

UNION 

1.468 088 

0.512 735 

2.863 248 

0.004 4 


R 1 

0.282 693 


9.047 538 

ft il- R 2 

0.271 636 


5.144 082 

i“l !H 

4.390 177 


5.813 515 

W^Afu 

10 003.03 


5.886 283 

JtfftflMfc It 

- 1 525.768 

F 

25.567 45 


1 .857 457 

P (Fait#.) 

0.000 000 


'• : •••-•••• ••• • : - 




: v;:’,..•..- -....' ■. ■:•!=!■.=: 

H 13.5 





M®#: HWAGK 

: 1 528 





tt.itK 

* ait.# 


c 

4.289 796 

1.258 229 

-3.409 392 

0.000 7 

EDUCATION 

0.953 006 

0.082 184 

11.595 % 

O.ooo 0 

GENDER 

2.134 171 

0.391 740 

- 5,447 929 

0.000 0 

LFEXP 

0.104 037 

0.016 888 

6.160 545 

0,000 0 

REGION 

0.840 832 

0.427 621 

- 1.966 303 

0.049 8 

UNION 

1.427 421 

0.509 978 

2.798 988 

0.005 3 

R 2 

0.276 707 


9.047 538 

ft lE R 2 

0.269 779 

S&SiSii#: 

5.144 082 

lam*#.* 

4.395 772 

ifrsfe-fiy 

iLfttMl 

5.810 462 

«ifi s FSrfn 

10 086.51 

SSE^fi 

ft A KM 

5.858 974 


- 1 527.962 

F tfcrH 

i 

39.939 78 


1,858 629 

p (Fait#) 

0,000 000 




ENBBk 

iSjjigTV ; v $« 


m fi < BP *«t3E® Hispanic , Mastatus ftl Race SWIs] 

W) it “fc” 0!fl (SP-&®MW^S:K)0!)3) l&PMgfft R 2 ®‘ffi;c {Uif S.g 

#•■$*$ + 31 Ai3^&9l^!Tl7GafrT&f] o , /Jfmfg 

d MjEfrMT 2, ig 

*!**?•■£*«• £»£«£. 

FhTEliQ (13.11.1) t^iirr, J5fKHSihff6S 
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ift& £i’o] nj fig#£ £ #* sit fli c & ni fig/h b*: r. ® 5 # a m « J•. Mift? 
a W £|ai W * * ft # m & tfi , R ® « » ft US 0 & M * 91A 3tT *•« « * & 

SFau+AfigiBsij-eM^Wc im&ft&mxm, !&»@jgA$ 


§13.12 IPlItS^Xft#® —*S 


SHnffi«e^lfc*97«M= *5£ft|S], 

ffi*fifiti®4T-»fc®#rffl (Martin Feldstciti) “&ffl 

M * **•#mm (Simon Fraser) hM£,+, fin F “Jat 

•54? 3. «S)«*7»irft (**«*» Wffcit$>$r)0 

4. 

5. fin Sffiffl KISS M, BP UWR *TfigfBf £ 

(keep it stochastically simple) u 

6. 

7. 

10. &aaL«:i8‘ttBiN8?j3t«ttft (BP *#««)„ 

y{*##0f&+ f»±a+*#«»« 

Hit*? afiS^SltiSlMrj&**i«r3*, ®4?-fc-srflg*Pfc##^ffiltt1Eau 


13.13 


1- CLRMflSjgffl^4HJflHii|-*®aF«a®iEfi|iiljS^W, S'HIx^W 
wsax. —a, sw^esfiK^, .-*. *£#.* 

2. Mi*fe«:2r@#£MteJS (l) £*$*«$», (2) &&£H 

5Ii> - i 11 & : .*'-TM* 




MsiA. (3) ( 4 ) km Hi i£Mioi, aa 

(5) lEl!)3-7-«0!l37e'l'ft<jWMi^c 

3.iSSiWi:«$ia|. «SH'0rfilMw 

ffiiFL*£-gcfl-W. j ttft, Sif 

»« h- £ w urn « » ftit *p g * je a e<j, ^ m m *r w is ia is n & ! k *. 

4. tma-a#*r**u -x^" s*w 
£»Wteif-*01«;£X«ffil. # H.5-«fi'3c K8#g c 2 {JiMlESSife 
fSil'o fll-WP'Jlfiife0fiA-it«i;jJ&e^:T-i±A. 

iM, BlIB is KI'h]XI‘S : iF^ 

5. fcTtK*A».StJe&:£, «ff]^JS r JlftWriffc, mHa (D &&& 

#T, (2) m-M mMdtti it fit. (3) tft tM?r 63 RESET &i&, «& (4) ju^ft 

■«* 6- -*»sftwsjafs*&u!i!n ffuHSx&MMiMX. maupi 

HJ OLStt'tMttfeXiSW. 

sn*Fijnx**nwfit«£. roioLsttiHas««iHr. atm#—«te«, 

'fU.XIMXfe, Mjfc, & 

if-MWM**®* UcftW^rife, SMMSX, IeT }r At*® »*»■«• 

8.ttsm, ariKfl-T 
tft-f!j#MHiKfc*a < i *Ti»l33iJJfl^W*iS!. «ffMfcT^]fc£et&§ttW K 

ife I'H-f w-**j»j, cv^hjwk 

il* 2 JfPL ®Wj^sSffext 

10 . *ffiavJffe7-*»3ta«I^®: (l) #H?«5cftk fr.ff*Mg**f*5ifi 
*w»®s ( 2 ) a0*/hx*j£; o) aissxaiiix^^^c mm term 
ituumm^ w «=*#*,. 

W*0o 



ras® 

I3.i #JH#® (8.7.23) sfit5iji3.il? 


** « * */-*.*#**; 


► 5 // 





am? 

13.2 


St 2 


Y^t3,X,+ Ui (3) 

HttSl: 

Y; =a 0 + a jX/ + V i ( 2 ) 

549 i3.3 (2>, o) 

WJg*o 

13.4 fg^ “#” «££: 

7 = ft + ft X 3l +u, (1) 

flSamiwT-^ “*£” 3£*x 3 fJM7* ( “it*” &*&£ 
IXjWSStftM), #ttit7: 

y, = A + ftX 2i + ftX s ,.+ v, (2) 

«. «a* (2) ft K 2 ft£&IElft K 2 £74fct#£M (i) «*? 
b. A (2) #Hm ft ft ft 
C. 3EaXjW5IAJtf ft Wft 

13.5 ^jfJPT "**" (fifli-ilttaJW) 

in Y; = «« + ct) lnL !; + a jlriLj,- + ajlnK, + «,• 

*7 Y=?** 

L 2 = fc£i t tt»i&* 

K = ?E* 

•fl m £ & a m a 7 g* ft 651«1 |) 3 £. 

In Vi = ft + ftlnL,, + ftlnK; + w ; 

a. #£«■£•(£) = a,,ft E(ft) = « 3 B^? 

13.6 #m^(13.3.4)ft(13.3.5) 0 

StWW'ffii+SKl MSE(^^-^)bT^** : 

MSE(aj) = •*- /?3*32 

MSE(ft) = (rV^xKl - rl 3 ) 

* if ¥3£*& 
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£-T MSE,##Pt# A* 

13-7 i£iflM.(13.5.1)!!«(13.5.3)teitW |3#SH^-tS«teito 
13.8 S8R»MIII*l»^iRAmitt,*1fITOs 

Y, * = « + pX, * (1) 

** = =“*A”ftA, mamas! 

y,- y, * + «, 
x, = x ; * + 

Y, WX; u, m Vi ftmtk Y,' 

Yf =o + f3(X,- V,) + u, 

= a + j3X, + ( m, ~ fh>j) (2) 

AxaE: (1) E( «,) = £{ ti ,0 = 0, (2)var(u,) = cr u 2 ff! var(i» f ) = o^, 2 , 
(3)cov( Y, * ,«O=0. covCX/, w f ) = 0. m (4) cov( u-, X,' ) = 
cov(v,, Y, *) = cov( U,, v,) = 0, iiE93tE Jz #+ M. (2) f£if£Hj 
P : 


b. ffitt-M p fflSf? 

ffl®) EP 

R. = «i + a 2 (/?,)+ u, (1) 

JC + £ f = M# « 

ft = iff# i WJtftJMfc 

AiEM ft3pniJca3R#iifiiMTii:fflifl:i8: 


r c~ «i + ^' r m , \ e t ( 2 > 

X 4> r ft = B+l'nl t Wffi# 

= (*&*+/*■ JR, 

iPXiikuE^sn s&p}gMa}s$) 
e^&mx 

Hitt, ttffl£GU:. 


» 13 * 


>513 






5 14 


R; ~ a, -l- a 7 (ft ‘ ) + u, (3) 

«' m 4* ft * samei m ( 2 ) mm-u ©.b a * sts tns, * a 0 * £ 

ft‘=ft + Wi (4) 

-K4 3 w,. 

a. a — a2 

b- & (3) fiif-w a 2 £££ a 2 *n#*£. 

tSflzW-atttttm? softie, 

i$t? 

13.10 

v,-=A + /3 2 x 2 , -t «,. (1) 

*TftifcjM£S!£®H3»fBf*£a X, iliijajfc-'h&i&WS®, 
(i) x., isjfi 

(&: ^-«lft£^)c MWl, ftfeg] B «*&&&«* 

t'ii (i) ««g**r x 2 fn x 3 a ~ ■»«#{# is ih, 

w ? E15 

13.11 

Y-A+ftV +«; 

s5*R5±«rjffl wei x, 4 x, : 

a. X, = X,‘ +5 

b. Xi = 3 X ; ’ 

c. X, = ( X, ’+£,), 

e, **^anrttj6w --mumis, a««*«^xtK a 

*a & 

13.12 ( 13 . 3 . 1 ) m 03 . 3 . 2 ). ( 13 . 3 . 3 ) m 

E(o,)=^, + ^3 ( Xj - 63 2 X 2 ) 

6 3 2 sjtai^fi x 3 xt®f#«« x 2 ram *»»*»*. 

13.13 (Learner) WT&3Kj£ : 

±* & ft#] 

+ ftfi$F¥**r«4|S 0 *«3F^ it t iA^if *•£ 

»«**#***i+fts^F 

£K3ljlS*R jk*****. ¥ 
^±, —#-¥•#•*&r^ilkj •&■$., € 

tficsaft^feiur] g 

-IHt Jlifefl, ,3 -# H £ - If f! E9 w * i± #- » 


****** * *£>*#'* «* 





55.9 


tt ns * *i * -be o f 3±#^tt»affiiatPj±« 


13.14 if-ffr 

ft&n £*»*,*Wife, Atffttf* 

ftfrJtilftt'fM &*£«*#, 

A ‘tt 3 « i& * **M'J ft ft JS 0 )B" if % ft * ft i# i # JS- 

*ife. -+95%fcftfc*ft, 8<)%ftE1i3i 

ft, 1 % ft If it**, 4 ifr*[!F±£-'M 0 %W* 

*, 3i 

13.15 20 -titasso ^tt*n 60 «*+**$»?■*;* ft ife, 

(Blaug) ttaiBTWiT^ 41 : 

er&feftSS*, «&«. [& 

!$*#■ (Popper) ftife&J, 

fmt&M&n'j? wjeffMmw 

13.16 «fja*»«w*i 0 .. -«^a: 9 iw®«. 
a^ewasj&fl-^? 

13.17 ®SJiE*+^i&WMS»r«5t, F»*k«»2t6S(aj 

S, m^telSiG (13.8.4) 0rMtt2££. 

13.18 te&|t&ll£: 

V’, = ft + ftX,. + ftXj + ftX < 3 + «, 

(a^ftitT: 

y, = », + Qj x, + x> ( 

YftX = -3. -2. - |J,1,2, 
ttitT “2FIE^” fftilS, at®ffiiH6Wm8Eft-^««? [sl 

13.19 JiTfliUi'lSlSSfil y j = /*, + ftX 1 .+ H if aid5^60 

RESET#>W,«SS4*WSI Y,-tt-feif 
11 [BP y = /?, + &*,-], Y i = « l + B 2 X 1 .+ » 3 Y? + 

Wf. «j i$M: ;£**&:8?Hft_liiE (RE¬ 
SET) *fc^T£&tti+4uTgtll: Y f — 

/S. + ftXf+ftX^+Ui. («^ s ft.RESET00WtA Y f J Ti ) 

13.20 »ESllT#«jE*&-5«WJS0o l,] 

b. mix c 


mi3# 


► SIS 





S/6 


C. - --t M ®J Bill r »3 B.f tt&a Uf * * „ 

d. Y, = ft-t-ftX, + ftX ; 2 + «,., MftSffiitfl 
*S6tf\ft*«i. Si$^. BP« ft 

x j0 

e . olsAjH- r«ffl y, = ft + ft Xu + ftx 3i + «, $ y, = 

a, + ft I- 2 , + ft xjj + «,, WHA ■if" Kj El !H ^ lit ttJ Hi, % 1 1’ 

X 2 , = ( X 2i - X 2 ) *fl x 3; - ( X Jf - X j ) c 


13.21 fiJffl^M7.19 

Iny, = ft +■ ftlnX,, + ftlnX 3 , + ftlnX 6< H «, (0 

In y, = a, + « 2 lnXj, + a ; lnXj, -t v, (2) 

M'f 1 y= a») 

X J = A£l&»"T£FK<&A 

x ( , - MIM& 

a. (D JUt£l», ttlil»SSIW RE¬ 
SET fa LM &H n 

b. MftfilM (1) 4'ft,&Miti:^If, &&??*** 
M (2) 

c. in#«fna30ift 

iff « ft- #-i-«Bt3iAaj»*a«**? 

13.22 »&:gigl3.21 D «i#*T*#W9», £&&3I (2) J&JC* 

«*ss&=. 

a. iPsaffisrjflfM-Tttsa d), 

Wo 

13.23 jg&ttM*: 

v = ft + ftxr +«,. CD 

y, ^ a, + Q 2 X, + v, ( 2 ) 

*4> y t = y,’ + e<1 x, = x,* + nff e, |o^, 

13.2 tgtHHftjg. JPWiaa^+A-H- (2) T&iMfeih 
( 1 ) 0r#aWJS-Jlle 
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13.24 4*6.14 S^S*'I'tt# 

hi * , e m a # «.«•£« w m m)\ * m +w 

«S*«!WIEflS®3CS: 

Iog( V/L) = logft + ftlogW + ftlog(l +- 1/E) 

(v/l> = HiAwfiHSJam, 

w=ufsij$, ur e= ysttijmzwft, 

b. att«SSf«#tt## ft 

c . ^a e. 14 sfw w.T. 5 ?^ ft«a&#tti&& 

2.0, 1.8. 2.5, 2.3. 1.9. 2.1. 1.7. 2.7. 2.2. 2.1. 
2.9. 2.8. 3.2. 2.9*113.ft 6.14 0rf& 

h.a«a, 

13.25 -K$F3S» :,,] : 10 tAWM*X1fcAfc: 200. 220. 240. 
260. 280. 300. 320. 340. 380 *11 400 JlTtc MiM ( Y,' ) 
*11*AUSA (X;*) w***s 

Y,' = 0.8 X f ’ Cl) 

®1\Afti|&B4i&A#^iij{t*j 0 l WiESfifr (WM 

Mi w loofljn «juiH»+«^riBswia 

10 -f-S!t$!|iftA X, ( = x; + lOOu.) c 

b. (a) 4 , 1§iiJ©f(ffi-'®!7ltA (-Mi']) $ HH-fMMiftA 

wnp. (i) jpfM^wsju-ffltke,, 

ife. (A*l-A?)o #W*£SS:AttS#? Aft-4 

sXA'fl'AA? 

c. SX (a) 100 fc, 100 -t- (b) IP# W fil Ul 

(i) to 4 --»*£&■ 

ifeo 

13.26 #K3S^26&J!!!WS&ffi|$M SL, Y » 

mm-. 

A = Y, = Q, + a 2 X 2! +- « 3 X 4/ + a 4 X 6 j + «, 

*®b s y I = ft + ftx„ + ftx 5l + ftx 6f + «, 

f&5&, 

13.27 **4*13.26, ffijl&l®, tt^JEft«&W^«Sl;iM«dSJte 

13.28 [S12J4M7.19. tEJBPl&ifJ 

►5/7 


mu* 




SIS 


7 5 -twa* 

a. mm l ftj|Hg«! 2 EiEftW, ffiftfli 

tmnsn, ft^ww— 

«•«»—(ttift) $***«»«* («»)? 

im&mm-fn, 

h. i #«ia 5^i?n»iijjsM¥7 ft&jiiw*ft 

». 

13.29 #J«^8.9, 1970—1995 4p|n!t Aft ft ( Y) W-tAft 

A (X) 

iS A: Y, = a, + o 2 X, + a\,X,. , + «, 

msB S y r =js l + ftx, + ^y,-. + «, 

^ ft ■t<£$!;£.P]ft£bj&#? 93 ft J6fflfflft»« 

ffiffiWA^fttfc#J*«SKTjittt»aSft, ft 

&.‘te#*|jtt«ftftft? tt^5 3 i'^«aj¥#3fii4<ft*f!i45Wftai 

13.30 13.29 ‘f’WftJB, >1 raSiil3*/|'Z«S-, *t 

1970—1981. 1970—1985. 1970—1990 111 1970—1995 ¥ #3 Ip) 
te* it® ft w %l „ if it® ft pS ft 1 1 1 ft it £ ft & „ 

13.31 i**g*13.30o ftftfttftf 1970—1981 *F-«ii+7 ft »B» 0 

M m ill llfcfiit ft 1982— 1995 ¥ fa] t A 7 £ Id ft A ft 

ft®, 

13.32 ffi* ^-araiDllffl+ilS —MitiW (13.3.3), *&*& 
.+ 1 7 y,«/?, ► /3 2 x 2 , + jfljXji + «,. + M X 3 Mftft« 

•556 XtiifcHj MiOTltr : ft —t A m y, = ft + ftX Si + - + 

&**,+ ».•*, x t . wr«i^iiEq{j, 

E(/?,) = /*,+ ;?A, j “2, 3, - . (*-l) 

* 1 * i > h . * ft # Ift Si ft X* ft S ■ H £ * fft Fir ft £ ft m m 3E M W ffi Hi 

FJfitx, W (ft) ft.**ft < ,- ,u) 

Islfijg® 13.21 o + * 

ajir® (i) +*»:«« A&A/K ftrtijK'Sft 

it#. 
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I3A. I i: ( h, 2 ) = ft z + 0 3 6 3 [7j 31(13.3.3)] 


y ,- = ft *2,- + ft-*^,- + («.-«) 


l) 




SiV^i = ftE-df + ft zJa-3^2. + E*?. («, - a ) 

S^J, = ft S ^2.^3. + ftE*3i + E- r 3i («i - « ) 

ft (2) waiaiHt» ia2*li. ftfliwso: 


( 2 ) 

(3) 


E 


yp 2 , 


S4, 


- ft + ft ~ 


E x 2i x 3^ E x 2(( u i “) 


E x 2i E - r 2, 


(4) 


SK^EUSt: 


, S >^2, 
‘■'"ShT 

E x 2r x ii 


ft 2 = 


V ,2 


(4) 


* I 2 = ft + ft ft 2 + 


E • r 2< (“/ -« ) 


E *2i 


(5) 


*r 33 # 


►5/9 




557 *t (5) SflliffHi 

EC&! 2 ) = j3 2 + ft6j2 

A 2 ,(X J# m— 


i3 .\.2 &ftX££fttf)jg£: 


tfK*® 03.3.6) ftflltf: 


iA = 


Zj >*2 


£ 


•*■2 


*f«i?s(i3.3.7) mm 


a-. = 


(E y- r 2)( X) _ ( E-v-^H E 


j- 2 a- } 


E^E** “ ( ^J^2^3) 2 

>'i "" $2^-2 + < U; - a ) 

i«(3) ft A (2) rH#4b1B, »s 
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fi*. itSfUfm* #-»*£*** 7. 


wi4.2 

*S!3*l4.9+ftibftlMS, KP£f 1955-1974 SB ^gar ft- 
Sft*. *«!■*«# a (14.1.4) Srftfcft NLRM*BJjifcgifcl|fe4K*, 
aiv^i, X 2 =fMA, X 3 = $*SA„ is/B Eviews 4, feitW* 

&ft, ftfl]TTW#IS#>Tia!i3ftJfto 


«* 

Sft 

i& 

*« 

p « 

« 

0.529 2 

0.271 2 

1.951 1 

0.067 7 


0.181 0 

0.141 2 

1.281 4 

0.217 3 


0.882 7 

0.070 8 

12.465 8 

0.000 0 




R 2 = 0.994 2 d = 0.289 9 
ISit, 

GDP, = 0.529 2 #*'-*“ 7 (14.5.2) 

fc*>raA^a£*#a4 , fc-fc.R*#*&A*#i:£** 

ft- 14.9 (14.1.2) t ft it ft ft ^ ft 


®J 14.3 US A PIS*c. 1970—1999 

zim 14.g + #;&%& T 1970—1999 ^ f@| H g ft A a o T 
ft**U*-fe*a«1|r*Jl!***AP 






(14.5.4) 


§ 14.6 

57 S 


Y ' = fTTMfto + “« 

#ty=Ao ; f = 9*H. £#,3 ft®#*#*; it Vfc**-fi* 

**aL#-***»*#« . WAofrBffil. **#* = 

NLRM t##CTTGtlfc** #. 

#4^: 1970—1999 
30 




_**_ #>£& 

ft 1 432.738 508.0113 

ft 1.798 6 0.412 4 

ft -0.011 7 0.000 8 




2.820 2 
4.361 3 
- 14.065 8 


W$X$88M 


p& 


0.008 9 
0.000 2 
0.000 0 


WmmfflBmm 


R 2 = 0.999 7 d = 0.334 5 

Hjfc, 



1 432.739 

^ + g 1.798 6- 0.011 It 


04.5.5) 


a **uri *-+*«**#*, 

«&-&&;!£ iff £**tt£9ir££a#£ $ 0 3S 14.8 If *##-_LiB 




^»4*BfiirTft»SjSarK«jS*: 

SS2M159. 

3. -stjifcttatjR, 

»fi« £fnRfi^M±fefK 

4. NLEMfliffW^-ft, *Q: (1) ««». (2) 

- mm, w o) i&mmmMmx **$.*&&« 

►535 


* i4 * # At*jfe@ 




(Marquard )o '£#]#*»««! W. 

6. NLLStttt*#*a*rMWt$tfc, 

•t*. tMfSWStc HA, «*#*+, NLLSftSSm^WSBaM. 

7. £«;£'&. NLRMJ&jftttffi, Sfc 

8 . mnmnxmT-^'M r nlrm c wxmnmmismmmnimw- 

n, NLRMttit^S-JBWHfo HA, ®3[feT®ifcM*l&jcMJiSBMte 
ffl-Ein W, SBst, 12.10, M 

JAAre (o +*am—+***«NLRMtti+w^js^ttioija«a„ 


3m 
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HM 

14.1 

(multiplicatively)j^#jlii W (addilively) , JJp 4k it i£ M # X, fa] ^ 

infaflWtte®? 

14.4 + 

y = A(io)'« ,/ < r,1 » + «, 

«* y=m*, t = m.m» si-m 

14.5 WIRT®toK*£65fr«M«<». ®m^MSdi u 

a. W««gfejE3B^I», NLLS 

t, F ft x 2 ftltfiiaio 

b. &mm$l (R 2 ) + 

=r-c 

14.6 w ces £ j* @ »? #jtii&Kw p-m* 

14.7 

^fTFffiWM, &S tjiB* 

ffi). S*MJW#M; V, 

a. Y, = /3, +a, 

b. In Y, = p, + p 2 i + u, 


c. 


y, - 


A 


l+ft4 








d. (Gompertz) Y, ~ /3] e" *V + u, 


14.8 *14.2 1970— 1999#fa]*KWAP , #■&: H 

tf, 




- - 1 

! •„ . . 



%. 14.2 


SNAP 

BflSJ 

soffit 

^llAn 


1970 

205.052 

l 

1985 

238.466 

16 

197} 

207.661 

2 

1986 

240.651 

17 

1972 

209.896 

3 

1987 

242.804 

18 

1973 

211.909 

4 

1988 

245.021 

19 

1974 

213.854 

5 

1989 

247.342 

20 

1975 

215.973 

6 

1990 

249.948 

21 

1976 

218.035 

7 

1991 

252.639 

22 

1977 

220.239 

8 

1992 

255.374 

23 

1978 

222.585 

9 

1993 

258.083 

24 

1979 

225.055 

10 

1994 

260.599 

25 

1980 

227.726 

11 

1995 

263.044 

26 

1981 

229.966 

12 

1996 

265.463 

27 

1982 

232.188 

13 

1997 

268.008 

28 

1983 

234.307 

14 

1998 

270.561 

29 

1984 

236.348 

15 

1999 

273.131 

30 


; Economic Report of the President , 2000. 


HSiMKHMffiSi! 


mmmmm 




14.9 *14.3 »* T 1955—1974 ¥MWflH»*I^C3DP. ^S&fO$6* 

nmuu (14.1.4) ^^ m e<jwt jjd tp-si 

#f <* w s& jr ^ w 

(14.1.2) 

*tt« a bp— 


J -K& 


ifISS 


msmmmmmmmm 


* 14.3 »M« : *£s-frW£/‘ : ®&&$g 


w.mi& 

GDP 

9i~4. J 


mmit 

GDP 

9f$1 


1955 

114 043 

8 310 

182 113 

1965 

212 323 

11 746 

315 715 

1956 

120 410 

8 529 

193 749 

1966 

226 977 

IL 521 

337 642 

1957 

129 187 

8 738 

205 192 

1967 

241 194 

11 540 

363 599 


m 14 m # « «fe ® 0 m s± 


tS37 
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1958 

134 705 

8 952 

215 130 

1968 

260 881 

12 066 

391 847 

1959 

139 960 

9 171 

225 021 

1969 

277 498 

12 297 

422 382 

I960 

150 511 

9 569 

237 026 

1970 

296 530 

12 955 

455 049 

1961 

157 897 

9 527 

248 897 

1971 

306 712 

13 338 

484 677 

1962 

165 286 

9 662 

260 661 

1972 

329 030 

13 738 

520 553 

1963 

178 491 

10 334 

275 466 

1973 

354 057 

15 924 

561 531 

1964 

199 457 

10 981 

295 378 

1974 

374 977 

14 154 

609 825 


GDP VI 1960*£fcfe3srt£ 

, GJii 






, TTTF* 

$43fciS£: Victor J. Ettas, Sowrt«5 0 / Grous/i : A Sfi*<iy of Se-veti Latin American Economies , 
[ mernatiwial Center for Economic Grow ih. ICS Press, San Francisco, 1992, TablesE-5, E 12, 


E - 14. 




[3J85&*|J 

[J] 4818 Draper ffl Smith, F^IXiSJU gl 554 SmSftff#, 


mm i4A 

14A.1 ~H fl (14.2.4) (14,2.5) &]*£# 

(14.2.2) 

«, = y,. - p t ^ (i) 

Blit, 

E“<* = X(v,-&/>*.}* (2) 

HitBSiSTjriBfi /», fo ft y^nxWfiSEttWc Hit, * 

7*/Mki5U8¥2rfli, EP: 

c? 'S"' 2 

~~ = 2S( Y, - &**')(- 1^) (3) 

= 22CY S - ft<MX,) (4) 

««* ^J;ISi8SJl$T UmUJM 

(14.2.4) fo (14.2.5), iMnnt, ftMffiTMM'Ic 
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• «-*•*;**#«& 






I4A.2 


577 




/(X) = 


/(X 0 ) , /'(X t( )(X-X„) , /(X 0 )(X’X o ) ; 


0 ! 1 ! 

r(x„)(x-x 0 y 


2! 


- + R 


( 1 ) 


a«r/'(x 0 )*/(X)W-Bfr^«ft x = x„tM, /'(x 0 )£ /(A)«n» 
#»£x=x 0 *tM{g:. «! am » mmm ih«- 

2>-i, ^-k±o! =i. #ji = 

-tm&mm'. ®« = 2, «fntt£»59-^ft£«*isfla<s. mm, 

ftMffittfis&i&ttttftSft. a) •iiflrf&a »«»«#* 


V = /(X) = a, + a,X+ a.,X 2 + «jX 3 

Stt^frisittJi-ABaiWK-iSflai-, SE«rm$j s 

f(0) = a, /(0)=«, /'(0)=2«j /"'(0) = 6« 4 

EJtfcKfll«IBABBITffitfJififHft: 


-Ifr: Y=a, + ^p“a, + a 2 X + & 3jS ( = aj X 2 + a 4 X 3 ) 

- lifr: y = /((*) + ^ypX + ^^P-X 2 

= a, + a 2 X + c 3 X 2 + ^^( = a 4 X 3 ) 

= Efr : y = a, + a 2 X + o 3 X 2 + a 4 X 3 

x Mask. &m, 

%*T®wa# s 


Y = f(X,Z) (2) 

x—a mz=b a-jfiiWiEWK*?F. 

f(x ,z) = f(a ,b) + fj.ia ,b)(x - a ) 

+ /«(« ,A)/(* - A) + ^j-[/„( « , *)(* - a) 2 

~ 2 /„( u,6)(;r-a)(s-£) + /__( a . A )( z — A) 2 ] + ••• 

(3) 


* m •# # tik a. in is m s 


►53? 




/,=■*«»** xa x DST&mz 

mm, in^mnm- o) 

flcjfc£8£o 

14A.3 jt* (14.2.2) *ffitta5ttft<lS1±i&til 

Y = f(Pt.P 2 )=pi* x (1) 

il:: Sfn«TlSTS, 

ieffi-feii^iB#+**i»®/j«»: e itam* = »ft = ft 

tt.{ti£e§&, &MJn»&S&j£toil£lI < , %1 fWlBcJHJWT;* 

aafi-. 


v=/</*,, ft) = /< ft. ft*) + /,, (ft* .ft* > c ft -ft) + 

/„/ft .ft Xft-ft) (2) 

K* (l) <1B£M) 

aa-ft±in«*aa: | t*, aflijmjT-»■«#, s*» 

sa^igjg ^,* = 0.45 w ft-o.oi, gsisssM 

be *, mmum^mmm-. 

/(ft* = 0 . 45 ,ft = 0 . 01 ) = 0 . 45 e° 0,x ( 3 ) 

/?, = «**' w ft=ftX/A 

V, = Q. 45 e° 0,x +■ e u 01X '(ft - 0 . 45 ) + ( 0 , 45 ) X 1 e o t,lx (ft -Q. 01 ) ( 4 ) 

pna#^* s 

( y, - 0 . 45 e° 0,x ) = A 01 **, + 0 . 45 X/ 0 ,x a 2 ( 5 ) 

3*1' 

«i = (ft- 0 . 45 ), *,= (ft- 0 . 01 ) ( 6 ) 

BWF.it y;=(Y < - 0 . 45 « # - 01 *<), X, = e ft 0 ,x .,X 2i = 0 . 45 X/ o,x .<MfflS 

y," = ai x,, + o 2 x 2i + Uj 

«. m&mfY&nrm 

nth y; , x N »x 2 ,ttffl, sfwftaaoLs*®^ (?) &&& *> « 2 &$ 

Ho ^J5, JA (6), ftfn""Iia^iU: 

540 *’•’Vi"* e i* #ia 




(8) 


<3, = a, +0.45 W p 2 = a, +0.01 


579 


w&'&m.'jnmz.ih pr ftpr* *<n«TKJur'»aff (2) 

i&atraa-ftflu?, a «■■*&# as am a a 

(MiftSSttfl:), ISfSWffiSWi^ftc m 14.1 fflT 5 Rff 

32 &&{to 

fct&fiafflffSilTMiRffo 

(6) jjFf&ifjtf;x,, x 2 , y* SdTs&W 

/t; 14.1 ®iga«ffi t njiu^m (7) Misurm* 

JB: 

H$tt: Y* 






« $« 


t ^Ei+fi 

«* 

X, 0.039 775 

0.006 229 

6.385 6 

0.000 1 

x 2 0.001 303 

0.000 157 

8.309 5 

0-000 0 




X:::• V : ‘!S»i.■’■!};;:.: .^>j:.oi-pi< 

■R 2 =0.948 378 

d =0.583 37 



m&mm (8>, 



P" = 0.489 7 fPft**=0.0113 


(9) 

{HMniiinii 

wsmmmmmmm 


SillililSliiliSISI 

% 14.4 




Y * 

x, 


x 2 

0,022 49 

0.452 25 


0.226 12 

0.032 38 

0.473 07 


2.365 3 

0.031 58 

0.497 32 


4.973 2 

0.029 64 

0,522 82 


7.842 3 

0.030 43 

0.549 63 


10.992 6 

0.034 39 

0.577 81 


14.445 2 

0.041 09 

0.607 43 


18.223 0 

0.049 65 

0,638 58 


22.350 3 

0.059 23 

0.671 32 


26.852 8 

0.069 18 

0.705 74 


31.758 3 

0.094 02 

0.779 96 


42.898 0 

0-099 39 

0.819 95 


49.197 2 


liSIPifiilliil 


SMiiiiiiiiiiii 


.«r i4 #• 


kS4I 






0.45 m 0.01 s-Jiltifct 

So &m (9) »an»*r«fftii-, &flr«#fc»j&attsi¥, ns “it 

Wo 


[Ml 

[1] lE»»- ft«««:*«= F. OLSffitt 

*W.JfeBLUE«r, MiiftBffiMteita^JEBUE (JftttXfcttm, Wa*tfe3t« 
tt-*3«o uHjnaaaniifc^ffiASin). ko 

tm *r««rftt+a, #afc+»t+av'f*^oLsflftt«je 

'S 5$iC » iir $3 Russell Davidson fU G. MacKinnon ■ Esti mu lion and Inference in Economet¬ 
rics * Oxford University Press» New York, 1993, p.l61 0 

[2] n#ln(A+B)*liiA+1nB a 

L 31 Jfe T CES i* 2 $$( #1 $f T ^ [SI Michael D. huriligatOT, Ronald Bodkin and 

Cheng Hsiao, Econometric Models* Techniques, and Applications , 2d cd. , Prentice 
Hall, 19%, PP .294-295o 

[4j ft.©Kin# 2 «?*«*-¥*•*, HftKIHlB 

[5] T ® ffr vt i£ d 1 : Robert S.Pindyck and Daniel L. Rub inf eld , Econometric 
Models and Economic Forecasts , 4th cd. , McGraw-Hill, 1998„ Chap. LG; Norman 
R. Draper and Harry Smith, Applied Regression Analysis 9 3d ed., John Wiley & Sons, 
1998, Chap.24; Arthur S.GoIdberger, A Course in Econometrics * Harvard University 
Press, 1991 , Chap.29; Russell Davidson and Janies MacKinnon, op.clt, , pp.201 — 
207; John Fox, Applied Regress ion Analysis , Linear Models, and Related Methods , 
Sage Publications, 1997, pp.393 ~ 400; and Ronald Gallant, Nonlinear Statistical 
Models* John Wiley and Sons, 1987. 

[ 6 ] < bp 3 mmxm* (« 

[7j EviewsMWTHftig#! (quadratic hill climbing), 

WS, ft Remdt-Hall-Hall-Hausman., 

[8] John Meter, Michael H. Kutner, Christopher J, Nachtsheim, and William 
Wflsserman, Applied Regression Analysis, 3d ed. , Irwin, 1996, pp-548~ 549. 
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► 










(response variable) Y ;ir 3! IIW , W it ® ■, ® 

{kmxntm.) *£±, ^fii$s4i9tt, n 

fttt^w^«E^w5EWfr«*+waffl^»«io, ettifl/aiiifi«a!flijfi 


§ 15.1 


5*1 (LFP) 69&£Mo M- 

+&A&%lEmihj3nWp-, *E, ffia LFP£-^fc**fettfc£ 0 

S#, «MM®jfel-yKa8*iW'H£ t SPSnlfl&'hAfc^aAfrai*, PJ 
&€i; JBl*(fertilh^*K+. J®JJ&fiO« &mZ, 


* is m &.&+)&m m&*> 


►543 





(dichotomous variable) , , LFP Stt & & fe A « . t 

UiT.W. ttffftffcmftAStt 
55 -I'm-F, 

ft.. amwiSiSSfiiw^jftjtfnJMKssjS^. v=i, 
tiSA; <$> y = 0 , -£&3l£J±ftr&«A 0 

(Ray Fair) ft Jit »f*3** [2: #i*t«±#T AS WW?£. 

*ffiffl«-&£M'6ttGDP*fc*. *»lk**i«j**Ife*. f^ilASA* 
M W % j£ 3? 3? „ s S S 51ft £ a !T I T £—t £ tt ® »<■, 

#J£b, -tUM 

nmn-m&■&$.-%T'mi, *•«&«»&#«■■&. **0A*£xttSR# 
H-A^-T-fr:^, *<&*&, -^nar 

0SU.ft&iSStWfllt 

t, MasHTHtiKit- Rtt, aMWnftM* 

«H» (trichotomous) fit -»». (S 

^B^tfatsAiRMwa-wr*, a 

&-t V'MWiSf, »«]« B#SX^^®|HJD3AcW{e*ttitIsl 
fcvr-ttJWM. S*5ffio Sfn#r®*fiUJ&E(Y,.lX w , 

X 2 i ,-,X tl ), K*iS XJIHEItc, tf. YASttW 

Mt, «<nWatsstfetfjiifjBJi«iR±*«aA«ai, m 

If-fi#, asSW&SSWSa-Alrfc*, But, feft.m 

l. Sfl];Si¥4i!rt1-£teS&«®? OLSAr&jt^Si 

tf? 

s «* 2 . ffi««»«ffss.»3SinLia^att 

#0f*ra? 

3 . c—traiafjibfctfcw, s<n£*¥*taft«««ai£{fc*am*s? 
ftaw«aH»tt*iRjB« r 2 

sifiT««#ttaa#w*ffl: 'Ewiaiw-f^sstw. &aitJB-t*Nf 
**!!*#, ifc »«#«** (*0 8^, 8~li 12 f-ias 13 
±): IB •?£££. ft, tkinlftAft (,IAv 

A A. EOftA, SEiWASKflts)? 

s.xt^asassflaiqfm*: 

544 ► 


- it **? *F 



15 . 


RMAii^tftiianaftjDBs (»*) 

&0HSS«££, 

^A'«. ft# 

*££ ffr^lM M# * jt it “I W % ffi-g £ W £H 5, 

assist, «in®jt##-:^>pftfiziHiifcM!iai«, sm 
K*-^i«6V:3ERft4 -+«***!: 

1. (LPM) 

2 . Logit S! 

3 .probit US 48 

eii r lpm *t jB! # to .a ffi ffl ()ls iij fr fe if, m lit k in m f & # ts 
lpm, ^w^Mw-fcafiTWAP#*m-fe. 




* r a , *«t « w 0 !U *s -. 

Y.--/M «, (15.2.1) 

£4= X-SJgsi&A; y=u v = o, 

'ft tt'E; o 

^P. (15.2.1) fa* f 

M, a*r.#W, Hjfc&+*a-K»Si«tfe«*«ai (LPM). SSHJi V, 
&*&£*, rw^ftJWiaircy.ix.injKft^ffi^jir x* t^-ft 
«« •-£:) #£ £ ft ft ft « * . 8P Pr( y, = 1 X,- ) c i* # TE ffc f | Stttf M , 

p( y, i x ; )g&iH t -"f-^ssw-ft' g awftiejiK^AjgKiftjefiiissns x, mm 


ie (15.2.1) IJ>M w «Ul| pf M. F [ffl .ff m . 

E(«.)-o, (*T»fiJ*«‘tt-i|-a), mjfH'J: 

E( YyiX,.)-^ +feX, (15.2.2) 

fflffi. $ P,= “Y, = i” (BP-TftSi) M$. ift' 1 -p, = “v, = o” 
(BP#ft*£3£> K», J0j£jt Y,#AllTl» («*) 


Yi 


0 

i p, 

1 

p, 

J&W 

1 


BP Y.JS^HSa (Bernoulli) 


M *5 * 


& 04*2* 


>$4S 




msit, mm-. 

E( y j )=0{l-P,.) + l(P i ) = P f (15.2.3) 

im 05 . 2 . 2 ) » (15.2.3), mmm-. 

E(Y < !X i ) = /J l +AX < =P 1 . (15.2.4) 

wtfta (is.2.1) as, 

* &34jlt 33&, (l- /»). Mix-ft 

MJ&, - p)o AT, 

0 fB 1 7 

Os£E( Y, |X,)<1 (15.2.5) 

(&£#*$> ^ss^oaii 2,ra. 

MJmWifife**, OI^faMMfflT“#HM0!BMo Sf5&, 

M^ltSWM®$HT 0 flN5UMEiPilt, 03 ?lpmM* 

5S4 7$CT^^fS]M: 


TIM Uj l 


S*S 0LS#T**Ttt9i a. —j£*IF.i£*Hlrf», <&*7«itill*rttBW, 

Ui ft y, -#, & 

lmp‘ t'HftH't'fi, «, wiEi&fi:«jg<g*j$sfc 0 %rmm&&, an® 

(15.2.!) 2?$: 

a, = y,-/?.- ft* 

« ; 

«; ttE$ 

s 7 = 1 H't 1 - ft - ftX f P, 

^ y,=Ofl ; l -ft -ft* (1 P;) 
s«. sm^piMsg HfSiEjS^^ws tfiaiSMMsMJjo 

WASH® 

(Bte-T, Sn*«4n»H»*j&ttth 

jfl-^ttfijgstsexss). ifc*h OLStt 

itl:—MI^M7IES^^'o (4] Silfc, £*;#:£$, LPM 69t£i+ffiBfrojJ6-ffl.IE 

^ttfgsT»a#oLsae 0 


(15.2.6) 


(15.2.7) 
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BPffiE(« 1 ) = OWcov(« j ,H i ) = OW i*j (BP*f?3nj*0£tti), MW 

IB?*# LPM+WTffiBij «,.*|niarflttMo Mr®, S^^XifeWo iFAum 

585 p & 

p(i-p), »», 

«u 

*tT (15.2.7) 
ffi.HH (JB.g j® 15.10): 

var( h,) = P,( 1 - P,) (15.2.8) 

gp u»mK<» p, = E(y i lx i > = ^, + ftx i ,« 1 • WJSrS 

iR^MTx, MWfileWItttifi, 

M$a;t, seaman*, oLsfe-itMM*«, as 

■&, mm, 

i± pm***n **, fsinwjfeiiita*#a 
tt|51HWJL#^fe 0 dat" «, W^MMTEOMX,), tt ft##*#, fa HIS 

#831 (15.2.1) WW&i&fcl: 

v'E(y,.|X i )[l“E(Y i |X l )] = yp,(l- P ; ) = say /W, 

BP, 



#"I«#«JfciiEW. (15.2.9) Hitt:, fife 

it (15.2.1) ZfS, afnaftwIGAffl OLS# (15.2.9) ifcfttti+To M 
OLS w, (WLS)o 

lEaufejt. 

E(Y ,BjftftZ W, w„ 

TBftt::£ft C5] : 

£1*1.# (15.2.1) j&n OLS re! )5 , fftfJKtt#*Z14N*o 

¥«?, = *£( yjx.ottttttfic u- f y,(i - y,)o 

58B (15.2.9) Mam OLS (BP 

to***-*) 

Strife LPM 


*t is m & tt <* & m 0 * an 


►547 





0 /•' (V, X) 1 JS 


fc&SSM 0 % 1 ZW* M»3fe».t&fcil:rt ft, Jh;*££M 
£( yj XfJWtt'tt* y, —J£i6*£&—»**#. LPM ft OLS tfii+ft 
JfiEraaWft., OLS ^Sfti-i- 

lpm, *tti-i-ft«i zm, snsw® * /h=fo (gpsaw), m 

Wfi^.WteWfctt** / !&Se«ffio 5 1 2 IB!, ffiJR-i* 





, ^«ii--sw k 2 

»., Xt-T*&£ft x, y^fiotsu Hit, flr^fft YU 

***?£ y = ift ~&:££&Jh. Hilt, —teJfe», S 
LPMfl6fg»tt«^a#ft#,*, ^ffajEftjtLPM m 

15.1a), ttsR£l«J8J*aS|3fc LPM (m 15.1b). £ ffi-WPRftj * ^43 
“0-1” Mi’ftitttt LPM, Sttttlff 

tBK « 2 1M°T|git i/MS^o 4*£ft£0W , > R 2 ^^0.2^0.6^:1151. Xfr 

awman, Rts«is»t,fiftwtiE* a wsAtet (isis.ic). r 2 ^ 

#a\ twffiSTfi.8, aMwiaa a a* ffijfcwa«iwMsift<fc 

Kpner^c aw, hmw 

STSS^tt, J5I IH S hT (John Aldrich) (Forrest Nelson) 

jg. ,f ' 6 " 

LPM: —'MSftlM-? 

+ *f- LPM ft-&F]J*o £ 15.1 

y (i- «*&%. o=**#fts) 

( + £*) Jfi OLS#it$ LPM ja >T : 

Y, = -0.945 7+ 0.102 IX; 

(0.122 8) (0.008 2) (15.2.10) 

t= (-7.698 4) (12.515) R 7 = 0.804 8 
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Eh)3 0 -0.945 7 ^i##Af) i J*^i ! i37J g 

tl«r&£«r ***«*&ft, Hflltfc 

$-ft *#;£##, + *il I #i±*^ ( , ;7l #4-^-ft 0.102 1 #*#■ 

*(fe A# % # 1 #• -{i < # $J + ;§: 1 000 M # ), 

0.102 ljftftlOtt. $«, tit **, #U(]#A (15.2.10) # 
W «*£.£**»**. -«*|i, Jt-T- X = 12<12000 £x), 

(Y, I X = 12) = -0.945 7+ 12(0.102 1) 

= 0.279 5 

SfeAi#.. feA* 12 000 ft £*£$##£ ftfe^ft * 28% , & 15.2 IS 
7 + $* + tlfitt&f ft#,6A # 

6 ###4 ft&-® , ^ 6 -Alt A f- U j£ «- g ft * 7 , #<£ E( Y ; |X)* 

£ftJ.*Al, W£-fH+® Y,: #3F-£j|;iEttjJl*-F 1„ 
t± A-*&•** LPM 

gPfe#r-feif ft Y, £#)§: £«_&** 1. [.FM{r}f ttHMrta 
«• (15.2.8) ^S#(U 0 it#-*, (15.12.10) 
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tt-tt, fifflWLSBt«*««** W, 4 
«** 15.2 + . (S&*, if-*S Y ; Y, 1, 3fe* 

Yi^m, Bilk, lun* WLS + *ftftjg£3;«*H* OH+ 

WLS @!>3#A: 



-1.245 6 -— + 0.119 6 -pt 
V V™. 

(0.120 6) (0.006 9) 


(15.2.11) 


* = (- 10.332) (17.454) R 2 - 0.921 4 


5fn (15.12.10) «fc, JLWft-H-tt* 

lb# (*ifctf«_t} feffi, *M1 ***_£***.*<***, B* 

4#it (15.12.11) ftt, n^mssito' BiL, 
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1 
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0.095 6 
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0 

0.026 5* 



0 
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0.146 3 

0.382 5 
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0.265 0 

0 
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1 
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1 

0.791 

0.165 3 
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0.893 
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0.309 1 

0 
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0.236 1 

0.485 9 

o 

0.484 

0.249 7 

0.499 7 

1 
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1 
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0 
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0.178 

0.146 3 

0.382 5 
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0-995 

0.004 98 

0.070 5 

0 

-0.129* 
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0.688 

0.214 7 

0.463 3 
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0.791 
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0.406 6 
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0.070 2 

0.265 0 
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0.688 

0.214 7 

0.463 3 
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mis. i 

# ® -4^ (C]ohen-Rea-Lerman) ^ ^ 

ftS (Cohen) > 1 (Rea) ^ Wl 
f. (Lerman) Stft4*#X§) S£ft*#*—APft 

i+*f «***.##<, gW* *>$-'4- 

A#^^^PAm, #*411 * #*ftO. &* 15.3 «f>ft 

iftffif *g*#, OLStt4Hft„ £7 

3#*3r4H4ftftjE, ##41 tt (£& 

«*, W ft £25 0000? ft. IPft****#*-#®, 

0I#ft * ttffi'TliifStiltil# OLS«#<t*ftftii-ft#tt. R 2 6d#iHl 
0.175 ftfcftSft, «8.5 * ftftft Ffefe, 

ftJ&, 

A (Ml *&##,!§ £2.#;! ft* 

ft ?') 4 0f rn % ft ft ft #, ft <n * 3 «• - ft * ft ft * ft ib £ f - ft # $ * 
*#££tt*1*1ll*ft*-ft,*. ft. ft ft. Pftt-f£t 
‘ , 65P&&>±." ft*ft-0.275 3**£fltft#ftH***ftftT, 

(£) Rftftft* (R**£ 22-54 0 ft*ft£0J*3*ft 

It) *ttiUft27%. Bfftf** “jfcftf *ft£ 16#S.W±” #1 

**0.306 1**, *4jtft*ftBft**ftftftT. 

^#ft*.ttfttt* (ffl£&£*ij, sv$%kt %-%'}'5 #-ft43*ttfc) 
tfjft 31%. 

ft#**#*##*** ft 3*SfMI«f. * + *S*95. 

A «^¥S5 ibH* # 29%, 

£ft£*-0tt*M£1fcltlft 28%„ ft*. 
;*£&.&#$£ 65£«tt±ftfc*ft#ft;|;#..l?tt**i*ft£ftfc, iptt 
*20%. 65 *»£« 

£<##**# ft* 

fe,«l&)lf, ft****** 15.3 + ft#** ft. A&fcftftft 
ft*+****####*] ft #ft:M ft,# ft. ftftftftjft* 

a# (4tft), ^ ^ * 22— 54 ^ N £#W^ft£ 12~15 k t * £ 
2.5% —3.4% % #Jk.&££ 3.5%~6.49% , -f§?tS,±$L4 £ 74% .&. JJt i. « 
A.FILOW£7 500*xA«±ft (*£> ft*##jg ; 

0.436 8 + 0.152 3 + 0.223 1 -0.021 3 + 0.030 1 +0.057 1 -0.245 5 
-0.632 6 

#!^iSiI, 0*. #£ft£#-^ft*4?ri+ft£ 63%, 
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*15.3 £$ *#-5 

96 ^ tip *:*;«? it E (SMSA) M 22 ^SIil±W4a*MlH]!)3 
mm*'. S l966*»Si&T'»5&Wltl?Xft) 



JR« 

t tfc#L 

#* 

0.436 8 

15.4 


a», isffiffft 

— 

— 

est, 

0.152 3 

13.8 


0,291 5 

22.0 


22 — 54 ^ 

— 

— 

55-64 # 

-0.059 4 

-5.7 

65 

-0.275 3 

-9.0 


0—4 

— 

— 

5 — 8 

0.125 5 

5.8 

9-11 

0.1704 

7.9 

12-15 

0.223 1 

10.6 

i6 ^jm± 

0.306 1 

-13.3 

£'11'*- (1966),% 

2.5 

— 

— 

2.5-3.4 

-0.021 3 

- 1.6 

3.5-4.0 

-0.026 9 

- 2.0 

4.1-5.0 

-0.029 l 

-2.2 

s.i*ia± 

-0.031 1 

-2.4 

(1965-1966),% 

«T 3.5 

— 

— 

3.5-6.49 

0.030 1 

3.2 

6.5 AEt.h 

0.052 9 

5.1 

fflxm ikirt^, % 

(ft-f 62 

— 

— 

62-73.9 

0.038 1 

3.2 

74 A m K 

0.0571 

3.2 

FILOW, UtE 

1 500 

— 

— 

1 500-7 499 

-0.145 1 

- 15.4 

7 500 

- 0.245 5 

-- 24.4 
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Jtlfe 

55~64 P 

- 0-040 6 

-2.1 

Ktik 

65 PJkVl V. 

-0.139 1 

-7.4 


55-64 $ 

-0.110 4 

-3.3 

!k)ki£ffi 

65 S'Slit.h 

-0.204 5 

-6.4 

St 5. ft m 



#8$ 

ettw* 4 ^* 



65 P Tk U t. 

5-8 

~ 0.088 5 

-2.8 

65 PRVJ. h 

9-11 

0.084 8 

-2.4 

65 S'&liti: 

12- L5 

-0.128 8 

-4.0 

65 P&l iy_t 

16^£iU_L 

-0.162 8 

-3.6 


R 2 = 0.175 



25 153 



it= -**£&*«•«*£, 



FI LOW: 

«*AAi*A.X*»A 4 



$1 M ; Malcolm S.Cohen, Sairjud A. Rea, Jr. 

, and Robert I.Lerman, 

A Mien) Model of La - 

6or Supply, BLS Staff Paper 4. L\ S. Impartmeni of Lai 

x)r, 1970, Table F 6, 

pp.212 213. 

f. 

, 

Ssi^5& • U% !■«" j?£||fh c 

=|gpi 1? Vp ® ' 


mis.2 *fe5#SF&&jBiaiJ 

«# 1961—1966 #* H 200 # A* (ftM) # Baa (*$ffifi) flr # ft 
ft K # ft § tit #. W 56 & ft « . ft g * • + fH * 3fJ (Joseph Cappelleri) # it 7 
*«T ft «#*»** 

y, = a + axi,+& x 3 ,-+ax,,+ ftXjf +«, 

£ + V,. =1, Aa #*£**) 

— o, *■*#£*«.* Baa#***) 

X 2 

” J6*#ft*5cffrtt lUU 

Xj = ft >f*j ft 

_ %,)& Aft v nrt 

~ ft&fc/’ftHx.flMl 1U0 
x«« ft ftftftfc>l£ , ftftft* JHift-#** 

Xj-ftA*/* <#*7G>, 

A*ftft OHt£?), tftfrftAlfto 

Y, -= 0.686 0 + 0.017 OXl, +0.048 6X,, +0.057 2X 4l -+ 0.378(E-7)X S 
(0.177 53(0.002 4) (0.048 6) (0.017 8) (0.039)(£-8) 

(15.3.1) 

R 2 = 0.693 3 

vi: 0.378 £-7 * # 0.000 000 037 8, T 151 3 


- i+9 &&¥&cat 
















*X 4 tt**t*, /&**»#**# ««*«**£* 

-'HE#**, 0*?Afll£S 

«■• #«£*#**, AS**#!***. fc*!lAaft#*-i*fc*|*rtttt*/K 
*0 fcfclMMfcift 7 £ 4. &H®, HMM 1 x 3 «r 0.048 6 **#ft* 

#$**#«** Aaiftt 

****** 0.05„ * ft*. ft***)* 

59if ft|is.3 S3»«#iS 

fcTftajifra/frXtfjfcft#**, fr£ft$fe (Daniel Kubinfeld) 

« 1930#^^i#S^W35 

LPM«H4-fiit^T [l21 : 

/» = 1.96-0.029 TAX-4.86 INT +0.063 AV+0.007 DAV-0.48 WELF 
(0.29)(0.009) (2.13) (0.028) (0.003) (0.88) 

(15.3.2) 

R 2 = 0.36 

4 + P=0, (!P 4 ifr & $ i$_ «?, ?-!i!|ff 1; TAX = 1929. 1930 . 1931 #• 3 
#****,*5 INT=193O4F^*ft.«*ift«0#ft#^5jlHI:} AV = 
1925—1930 4 M 4# If ft W 4 tt * * i DAV = 1930 4 4 ft# A ft A ft # 
jfcfttt&ftft&*•, JtWEU>= 1930 #**#«*#** x 

±4i§#!]ft S^ft. 

(15.3.2) W't-X44*Svt«Mio ^iP. *&#**&** *h 
4*4:-, it£f$1t^#il$0.03sl 3%, J? 2 ft#3IS, ft**®#**, - 
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tmine.mmtt, lpm msp a) «, w^ies 

14, (2) 14. (3) ^ #ft0-l BU (4) J? 3 

{i-M&tt&ffto ftiin, same wls£#p 

*#^nstti"F«0u«*#^-ft*Ku#8^jE3Bttiar*. aa®*!***—* 
»lR»:S*»Sll«*, aiTi6«BlfttlS***A0-l K|BJ 0 
fflWffifi;#)#, LPM 

H*'eig®rp, = £(y=iix)i?i x ssf^tt«uejD, spxwa 
mn, G&B 0 fr**—fcl + , «in £ iii, x 
5*Jni-#.{fe (1 000 31%), 0.10, fl'-flnliRA* 

594 ¥-*8 000 i?c, lOOOO^TG, 18 000 ^7ti£*22 000 Mst = 


M IS * &*k*tMlen&m3! 
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mmt, Ain 

&r&&, imAitfriis, mm&izx'tfimmw°iMM%£E.(i<}&%o a 

it Hitt, a^A 

Hiit, mmmmw&^u-T <«*) mm t (n m 
tiXitijm, p i = K(y= i lx)tiaitSa, o-i a-Hxfsj ; ( 2 ) 

P,-fax, BP “M* x,-®*, &*&?*!& HUS it 

MBS# X^fc®*, wm- 

Mf»ia®i, m-km mm) MSSii® 15.2sp#o as. 
MUSf, WfifO^ 12.|SF#.M.M* X#«ttJ6*fls* 


p 



ffl 15.2 -**«»**» 

iSMhBttSSSHfW 

(CDF), ,4) Bjifc, i M69— 

cDF-iMiEJaasio cdf? a#, JzgffiG 

595 «f.DF«Sf , ®*H*-l5l$lM*r*-» —^CDF,, 

W^fffifKjfgiB, !S'S'&#j ; 8W'ftiftO-1 CDF ft- (1) jg*S*ij (2) 

iE&WMlJ, logit M, SnS^I&iB probit (^normit) il. 


15.5 LOGIT 


%t n m. *& m a m @rw &e§ ®s ■?t& s % xt » #• & $t 33 w 2 * m & „ p 1 m a w 

LPM®&: 

P,-=E{ y«l|X,.)=/? 1 + ftX j (55.5.1) 
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S'fxMA, M Y = l 
IX ^ : 


596 



^TWTW'Dj, ftfflffi (15.5.2) *§&: 

P = _i_ = _^_ 

' l + «*. 1 +*' 


(15.5.2) 


(15.5.3) 


ATS (15.5.3) (^50 iS: S 5)" ^ ® S5 (logistic distribution 

function) *£to«So ,,5) 

f?SiI£, M#M.- oo$SiJ + oo, p. MOgSIl. MflP.tfZ, (MM 

MX,) &#s)tffi!£T±j£Wj.&g$o [, '' 1 iBm*{&,¥y-jTffi 

& 3&&7 feitr-]®, M (15.5.2) MUlflt&JfcfMU, P, *{X 

xtximn, Ma*m 

oLsefpittit#» 3 t,71 ^aa^fs]gsw®^£i!c5}-^^*^fi!t^o w>j, 

(i5.s.2)j6*a±sittw. 

iPSMttSWW p. * (15.5.3) am. «*«*&*««* 

(1 - P,)Ji: 


1 - p. = 


1 + c- 


HUk,affiarw*ii: 


(15.5.4) 


a*p l /(i-p < )tt*«*rttBi«*i*i** (odds mio)- 

tfcxm, da* p, = o.8, mum^m 

fcfc 1 0 

se&to*& (15.5.5) wa«*r». 

*, «fc&: 


iy£tt&<J 0 ll8: L &!*;*; logit, W.I§ (15.5.6) &#W1SS!J&«ft logit « 

a< 

8:2® logit 

i.ffi«PMo$pji («t^, mm zm-°°$pj + oo), 
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-«>3E5U+“o <*#i) i&#.0 -ij i £1*1, <H logit jf>F3fc 

Jlttt*. 

2 . s*r lxi-x »ate. a—x nm 

ttifAK LPM^S (15.5.1) ®^7Mtfco !l9: 

3. aj»ft±**at>(5tMa > h x m$e ajax, Mfnn«mM 

®r®gg«St£;, tiiJB@T?S«0!l375o 

*.?L, BP logit, ®2E«. aa*Wtf3®!H7LMfflitlDW. PUS^ 
l g L Bt# X 

59? laUQ'f^^ 1 I»*14?#8*/K &sZ, Hm & tfc* ill 1*31 0 

*L logit #$ft#fi*tS(g (gp^^fi) ±£®*MA; ^#l#fcfc$S|h 1«| 
logit ^E^ilK^jSgAo' 201 

5. (15.5.6) * *& Hi ft logit ***&&& X®#- 

1 0003176, 

•&A*^B7W»fi|T«Wfi€65x73S:-M#fcb^®{Ko 

&#»«,# a, MjawttMUWMo *a. -atT & + & 
Mfe-itu, 05.5.3) «f'5jtaji»o fiajusmr***wi5i 

m-. ft M ft? ® 38 ft 4 TIT*# .41 * 

7. »lfcLPM«^P, fax,, logit *«[«£t&£&*«**» 

±5 


§15.6 LOGIT 


ft&S>H£i+MieK), mm (15.5.6) 
A = ln( r ~)=ft + ftX, + «, 


( 15 . 6 . 1 ) 


fiifjffijgiffWi&ttaTiicjmwttaio 

*TffitHfc$iai f Rx^ainaMiHija? oaiogio l^Mo a 

(i) a-w <« 

M) *¥-_tf&8Scii, fp (2) fmftMSMK&Jg. 






sn***i5.i 05 . 6 . 1 ) 


555 ^ !*M ''-' # * » 






fi9 0Lstetnft**Brfrw. . st*i5.i twtiffiw, p,= 

i, ££££»«£%; p,=o, msn*airMa;®tts: 

SftAlogitL,., %£*9h 
L,- = l«i(-J-) 

L f -ln(y) **£**■££« 

&«3a*f*:&5££ia*rs:.$ttt. silt, 
mn®fcieftjsfli#*0LsaSo 

ifc«t, MMWM^tMstMS^fKj TIB, isa, 

15A.L 15''f>)!-t^ffi9HU±T*'t , 65^ffil!HlMifito [21, it$0 Microfit, E-views. 
Limdep., Shazam, PcGivc W Minitab it # W $fc# &Xrf ¥ ffi it "t" {£ ?K T ± ffr 
logit |Iff@gMag 3 «aMKSJBBf*fl#5!t ML M 
Wu 




599 


(STtttA^fi,, tpw N;'tmm, n, 

(n,<N,)„ a*, iammnifm-: 

£,=_J (15.6.2) 


»«#»*, X,. MJtSP,. M—'HttHI. to 

1 * 3 ^. p ; ^fip, Wg.fff 6 i+i; 0 [22l fijffl P,, logh to 

T: 


Lj = In 


Pi 

1 -Pi 


= 01 + M 


(15.6.3) 


sp*<es- x,-4fcfem»^#cN rf »&»*, w^attjiKiogitL, 

Sifteteito 


* 15-4 


X (^M.7Z) JV, n r 

8 
12 
18 


X, (ttAK iV £ ( 1 ftA* X, ft nf (N, 
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8 
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70 

25 

65 
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50 
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28 

45 

36 

39 
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&z, i5.4 0#w#«n=g*ase»m«. mmhitis 

itsia (15.6.D «ilog-us^pg^twMc fa a at mm (15.6.3) /tffl 

fnass^siji^m-rtt^wMo °rmiEffl, n,. «^*usM*--^i&3£ 

ft Affix, f %'A, 


U,-N 


0, 


(15.6.4) 


J'WJ -P,)\ 

M&, *£*i/[N t p i <i-p f )iWEjS»^o 12,: 

ran t, $nis] lpmwunbw#, bgita 

B*f$ B W , ftfflttffl P, «#*» w p, #ra = 


* 2 = 


Wd - Pi) 
ttJtj 

logit Fl 1)3 (15.6.1) W4M^W ; 


(15.6.5) 


1. StS-ftA*^ X,-, »#•«-«$£ P r = «,A\o 

2. 2t4J- X, $ logit 1241 : 

L, = ln[jP,/(l ' P f ] 

3. W (15.6.1) £ftiU'l-' l3s; : 

*/v>iL, = /?i ,/wj, + /? 2 /wiXi + ■J~w-u. i (15.6.6) 

eoo mm- 

L' - p\ 'f^'i + fax 1 + Vi (15.6.7) 

^+R*w i = N/ , i (i-i» i ); L*aura lit w l,-s x; =#&to®jtote 

V, fifUTSiSttW.. 

4. flioLsiflfit (15.6.6), aiewwLsatsxt^seifcjRttieKioLSc 
&,1 (15.6.6) sFSmmty OVft^?)* SlttiSMfflxilS^ISIfiagffftit 
(15.6.6) 0 

5Ci0 ^ "if *’i'S #*'«*' 








5. (•£) 

k ^ ^ ^,’ jra ft m # fi it w *i§ .$,‘ ^ i i k 1 " 


15.7 mm LOGIT mm: 


iUfmftffi* 15.4 *«r**o EEM-f 

w&mpmm, m a wa»M ^ssum logit logit & 

SL ffiftglogit. BfflfMJSi&SfelBauSfcSffl glogu0f^MWW-ftk4i^sJ-#JiJ 
£7*15.5*0 KL* 15.5 (15.6.7) 

fft-H-W^JSSuT: &;®£ (15.6.7) tSfilii, 

l; = - 1.594 74 /w"; +0.078 62X* 

sc- (0.110 46) (0.005 39) (15.7.1) 

/ = (- 14.436 19) (14.566 75) P 2 = 0.964 2 

l; l; ax; Bfti&w l, ax„ 

ft (15.6.6) *fi/p tL 


LogitdlMWfei+ffiittM 


KffmftftM (15.7.D? 
m^&a 

i^gixxmm* bn (15.7.D mm, mtMmmmmmw, ^uma 
itJ0-1"¥-fe (I 000 £55), 

0.08 7^0 MM, a»#LttW*M^#1B#iR5tAWo 

ie^L-lntP/d-P,)]. Hilt. JRfliitW logit W 

£M, ffiffiw»sijp 1 -/(i-p t ), wna^tt*. as, *t 05.7.1) 

», ft 81: 

p 

_!_ = „ 1.594 74,/^. + 0.078 62X* 

i-P.- 

= e - 1-594 74/7T , e 0 .078 62 X’ j 2 ) 

ttratt*#Uj;iE^«ttlFih 8°- 07 " q = 1.081 7<> aS-^*fin®i&A§iiiD- 
7^fiZ, l.osi 7 Sc#A^j^in 8.1796 „ 

-iSftfeiJi, ttJMM&g./ *&2SSjR&SA*;** x #ftu 100, # 

j'i'WB 7t%mn l 

► «/ 


w is m m&#tst 





























logit 

L‘ |«y^ 0 * is.6 &aj7tafe*a&toi*sifei+ bgit 

-ms, 

#S^a0i+Jt o if—®A*f logit Sfttftll 

fSJEaffIRit* X' = 20 
(20 0003^ tc) ^X=20ftA (15.7.1) *, ftSJt,-** 

-0.093 11, #* Jg & &. -J1Z, = 4.266 1 ( JE -£ 15.5), 3$ (H 3f M L, - 
-0.022 26 0 Blit, 20 000^7tBi-, #: 


-o. 

022 26 = ln( — 

P V 




^ssssssiffis 



immsm; 

ISIS 

5 S>:«.wJSv:w« 5 >.\SS 5 »A : ? 

* 15.6 


ia sX-dr 

i*wi$MSEir 


L H 

X’ 

i, • 

Logit 

** 

p 

: 

- 3.507 10 

15.178 8 

-2.840 96 

-1.122 99 

0.245 45 

0.014 56 

- 3.480 70 

24.159 20 

-2.916 48 

0.965 75 

0.275 72 

0.015 70 

-3,480 70 

35.496 00 

-2.869 88 

-0.808 50 

0.308 21 

0.016 76 

-2.640 70 

55.459 30 

-2.442 93 

-0.572 63 

0.360 63 

0.018 13 

-0.998 50 

74.623 50 

-2.066 52 

-0.415 38 

0.397 62 

0.018 83 

0.167 30 

83.650 60 

-0.093 11 

-0.022 26 

0.494 43 

0.019 65 

1.601 20 

98.742 50 

1.464 72 

0.379 84 

0.591 66 

0.018 99 

2.221 18 

100.488 00 

2.558 96 

0.763 96 

0.682 21 

0.017 04 

3.008 60 

95.840 50 

3.167 94 

1.156 77 

0.760 74 

0.014 31 

2.772 60 

80,000 00 

3.100 38 

1.550 19 

0.824 94 

0.011 35 

L'^ X* * 15.5o 7.,* 

L ' 0 

Logit **legito &*£&#{££ ft 

ft it ft** ft*****^***;-**#**:,, 




4 */J 2 P(i 

.v.vj.w,v,',vv_v.v. .v.Vav|\'a••a^k 

- P) =0.078 62/»<l-i’)lf#ftS| 





mmmmamst 






Hilt, 

= e - 0.022 26 = 1.022 5 


p, 


e - 0.022 26 
]“+ e " 26 


0.494 4o 20 000 3l7nWX^^ 

*TF. ltai«tt«W$^S49*. * 15.6 

*JS«*feW, SMWILPMIIo 


►5ef3 


m is * * z* ® ys.« s 






iESn«M*i5.6fBTBJUdWHlW, 

An^ska-WMitt, 

* it s>t m *h w m * yKw -, js # *s m wl & ^ i+ n » m ww & a * ’y „ 

saifeings* 20 000 i&ritt&AjfcYTWtf £.■£«#« 
-fa, ^«# 5 ktti 9 , 20 (=fM 7 t) juftAaflHw -*&, 

i9(l - P)P =0.078 62(0.505 6)(0.494 4) =0.019 65, 

40 GOO MM*4fc* 0.011 35. M*J-3t>) 

m 15.6fi^T^^ifeA7K^TWWft^6<J«#5£ffc, &§« 
15.3 *K 
0.020 
0.019 
0.018 
=S 0.017 

i& 

J 0.016 

0.015 
0.014 
0.013 
0.012 
0.011 

A% iftA. f-SSTc 

ffi 15.3 

H JS fin n » * T Sg *: 

I* = - 1.658 7 + 0.079 2X f 

se = (0.095 8)(0.004 1) (15.7.3) 

* = ( -17.32) (19.11) r 2 — 0.978 6 

S^0!I3%- (15.7.1) &#]&&$ 

=t*tfc«c 


I_I_L 


± 


5 10 15 20 25 30 35 40 45 


§ i5.8 logit mm 


*T«»«a, #**i5.7+0f»w»«o 

a, M y=i ; Ao*ric^*B»Sc, M y = o„ 

(Specter) fH2jH (Mazzco) (GPA), TUCE, fllAttifc 
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(PSD ITXitftmWfliMjz* SMlogit 




= (t^) 

= ft + 

ftGPA, + 

ft TUCE, + 

ft psi, 

+ u, 


(15.8.1) 



fkiMM 







mm 


ft 15. 

7 






_ ^ CPA TUCE 
*«<* » 

PSI 

i¥*g 

=?* 


GPA TUCE 

» & 

PSI 

w*& 

%-m 

1 

2.66 

20 

0 

0 

c 

17 

2.75 

25 

0 

0 

c 

2 

2.89 

22 

0 

0 

B 

18 

2.83 

19 

0 

0 

c 

3 

3.28 

24 

0 

0 

B 

19 

3.12 

23 

1 

0 

B 

4 

2.92 

12 

0 

0 

B 

20 

3.16 

25 

1 

1 

A 

5 

4.00 

21 

0 

1 

A 

21 

2.06 

22 

1 

0 

C 

6 

2.86 

17 

0 

0 

B 

22 

3.62 

28 

1 

1 

A 

7 

2.76 

17 

0 

0 

B 

23 

2.89 

14 

1 

0 

C 

8 

2.87 

21 

0 

0 

B 

24 

3.51 

26 

1 

0 

B 

9 

3.03 

25 

0 

0 

C 

25 

3.54 

24 

1 

1 

A 

10 

3.92 

29 


l 

A 

26 

2.83 

27 

1 

1 

A 

11 

2.63 

20 

0 

0 

C 

27 

3.39 

17 

1 

1 

A 

12 

3.32 

23 

0 

0 

B 

28 

2.67 

24 

1 

0 

B 

13 

3.57 

23 

0 

0 

B 

29 

3.65 

21 

1 

1 

A 

14 

3.26 

25 

0 

1 

A 

30 

4.00 

23 

1 

1 

A 

15 

3.53 

26 

0 

0 

B 

31 

3.10 

21 

1 

0 

C 

16 

2.74 

19 

0 

0 

B 

32 

2.39 

19 

1 

1 

A 


fti WHSY=l, ba&9l*f8.m%i A 

-o, BSSC 

TUCE = S»g»#;TT-M$«M»^ii:5Ha 

PSI=i, 

= 0 , 

cpA=a**fM¥i$$#-s» 

: L.Spector and M.Mazzeo, H Probit Analysis and Economic Education," Journal of 
Economic Education , vol .11, 1980, pp. 37 - 44. 
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in 15 . 6 + mm m wsp#, f,=i c£se#j*rtt 

$) flo att««TOLSWJinttft/hri|ift#fiiE 

is**®., a^ir«fc» 9 nm 

15A65 15 A .1 a**^»aftatt«:fi'fea#-»«natt 

rrtfmMM logit« SI, flrKtKffmJSHiffiffl* 15.7 + M 60 M 
(15.8-D mm. 

3615.8 + , ffiMtffl Eview S 4M#®iWo , 3fci&® 

i. i&^ainaffittjfcftifcfcifcife, - + *#*»■**&. 

ttatfffft. WJS. ft W£ «£$:£%£ BUM. fclft, in®#*#**, t 

3 . fl-T-a-pmiHsigs. ns at is R^fpiSMa*- 

miH r 2 mmnw. r 2 J- 26 ’fv, r- 

<106 Wa#M*ft. sp McFadden J? 2 , iS# R 2 McF „ £ 3 St]WM+ + , 

0.374 0 o l27 fn R 2 — ffl, Rkptkfeo# i zm. 

r \ ‘Ettg&urF: 


>L*, „* JE****** 


(15.8.2) 


nisir 

S^teg^ :* VoX ? '*P s* 


* 15.8 115.8.1) WtUlSSS 

H3?* : *«E 

j£ ; ML - —$t logil 




*S Xfk 


z mnit 

** 

C -13.0213 

4.931 

-2.640 5 

0.008 2 

GPA 2.826 1 

1.262 9 

2.237 7 

0.025 2 

TUCE 0.095 1 

0.141 5 

0.672 23 

0.501 4 

PSI 2.378 6 

1.064 5 

2.234 5 

0.025 5 

McFadden R 1 - 0.374 0 

LR gLi+S (3 df) = 15.404 

19 








bgit i ao, jnJRgfBsaiWtt^T 0 . 5 , w 

'Ammznm^w, fisn* , e/h : Fo.5, i^Ke^MOc *ss, «fi«aj 
iE»iBijHtf:*^ffl 05.7.2) tf-ncdi r 2 o 

4. *TM*W»45S«|a![i*#*»l##llS«, Sfctt faUHMI* Fit 

(lr) mf* a LRi3tit#!RMg*&' 

^fll+lUfc*^. (ft: itw i 

M&SH'ISS?#—T (15.8.1) *t*0r&i&ftfBl!lfl&%» 

fcMT**lal!07dKMB*«i-'NMft (JUibS 
!)37C*3£) 0f?l£l» logit ft if- fi»* ft. f fi, GPA JK»ffi2.826 1*# 
#> *n# GPA* in-+*<&, tti+ logit ¥J4|itUjnft 

2.83'Nms. isint'&a^M^^iai.LEffl^o tnfoffimm®, s^tucew 

fiKflh8f^r0je5cj(tlogit9 #ik«jb£. a#, m 

SQ LR§£it* 15.40, X 

ph^^jj&o.ooi 5, faaM/K 

irs^pja, & . 

M4.. SPSfcfPSI »jR*2.378 6JR£*Jft, 

10.789 7 (W 37 * 6 ). A ttprigtttt 

10 m&, S**Mfl&lsn05£M**. 
MiaMif* *•*+*£«» a#js-ti 15.7 +« 
10 ^a^Mfe^MSBjfcSftAaiii i5.8loghM, 

007 i£#nfEltttt, S-1'^:(fe6<J'feT+ logit {S % 0.817 8. (15.5.2), 

0.693 51 o ®E***.»*rt«*l#±* 

a, amainmlogitMxtatwai aw i^&iyw 1 , 

0.693 51 **&*£#* 1, Marl. 

Is]i6-T5femf#^ R 2 W£$L. * 15.9 *g-&TairiWttiHttW^'PIll 

^**;*«♦*«ini»riiiiffffl, 32&WP* 6 ^ 

lEfll&WfSHSHt (* 14, 19, 24, 26, 31 ft) 32^±)„ Wjft, i+ft /? 2 g<j{t 
& 26/32 = 0.812 5, M McFadden l? 2 69ft0.374 0 o 

fija-em^ftirHSttTW^A/j'Jiiiffw-ssifto itt^, me 


m is m a. *fe ^ m m m. m 


kS67 
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CDF, logit IKSffi/HSIRiigftaiSt, Su (15.5.2) JJfjRo 
fflWCDFc ®S£jSJB*Aff]»aiE&CDFfi:£ffiK| Q *£iE&CDF [2a: £fr 
tti+#IS!lii##* probit «3S, SM^B*tii#nor«mt#S!!c Sll, SAW 
liUCiF.&CDFtt# (15.5.2) CDF #4SffiR» 16.5 ©« 

ffl&SBKGma&s (McF a dde n ) IZ91 Df}tiHffn?A^ffl 
aifeaif*a'tta»fH»*-tfcii»pTObit*a3iEMi* 0 

SitffetMMfiiMfet, tttt^-w^niaMwafflfcSfc (« 

i*w$*) /,. me*x*js&#-#;frs;—*§$:/, ^ma, &e 

-fcft=F-'h*UL'MI¥*M, tfcMIfeA x, 0 

i,-ft+ftX t (15.9.1) 

n* i'WLmw& a, 

Mini <*hJMiHj) i, A fl9* aww? in 

nt, ^ V — l r ffJHi y = 0 o 56®, 

Hie* /; = m/,.®# 

c. nttfi /; m, -#3&^nniaww, 

(15.9.D 

Sft.i.0 TiiffediaMWitW. 

i;<i, «jm^Ffd3#«'tbiH^cDF^iD [3o: : 

>’< = P( Y = 11 X) = P( /,* </,.) - P(Z,<ft +- ft X,} = F(ft + ftX ( ) 


(15.9.2) 

^ + P(Y = 1/X)*w»«*»p** X 6DHiW-1-^#it)SSiMiE$.; 2Sfe 
ftIF.&3£®, IPZ~N(0 ,<t 2 ) o F CDF, ^EihfcSfc nTS^ A : 


F( /,-) 


r/ 


\/27r^ - 


- z 1 

^ az 


[•<»,* A*, 




e c/2 Az 


(15-9.3) 


wap,-«**#*£ mm, mn&um. 

lEiSES^T - °°S!i /, ,0f®W®W8PJiiJ, ins 15.4afr^-c 

t» /, «s/j, w /? 2 65ft,t, sfnm(i5.9.2)M 

mm-. 


1^ — F _1 ( /,) = F~ 1 (P i ) 


= ft+ftX, (15.9.4) 

F-‘fiiE* CDFWKaJSc 0rtf»—15.4 m« 
ffiittSWalt, ®ff] (AMiUfe4§?> Sfi&sw/*</,• (SIR) 

w> w&b ism, sir] (MJNfejso jj-gjgwfls p, .jutn i, {t, E-=#*a 


►56S 


Mis* se & & ms 0 ■#at 




£lW#WiSi!tSo 

P, = FUt) P' = FU,) 


l ) 



(a) 


(b) 


SB 15.4 PROBIT^ffl: {a) t&S t ,. P ; , 

(b) P,, i, 


■£a®, i, x jet ft w ft amtstHe? # 

logitRID# 

MJtfS&wttflta. 


pn>bit tei+: gprobit 


( 5 10 


giogitsa i5.4^ajo bs&e,&®sij 

P ; <»l»»tfett:t), 5D*5.5F/r 

15.10 (^a 15.5) 4* @T St 6?) it iS CDF 4 1 

&5 t,o 

-j.«fn 5 ST/ i mttii-ffi, iHSnffi®ftinstsajfl9. *t /?, *q ft wttit 

SMiXtW#T. JnftH—T, & piobit4'. 

(n.i.d. ), ^®8Cnormilo ttl T H ^ P, < 0.5 B4 , 
n.i.diS ft ttgCW# n.i.d. JB± I'probii., 


iiiiiiiiiiiiiil 

Si is .10 


SMf XUE& CDF I»Ss» 1,- £Kim+ 



4 S 

1 

II 

f'-l 

0.20 

-0.841 6 

0.24 

-0.706 3 

0.30 

-0.524 4 

0.35 

-0.385 3 

0.45 

-0.L25 7 

0.51 

0.025 1 
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#*&(&■**>#(* ■ it M *■ M et 











0.60 

0.253 3 

0.66 

0.412 5 

0.75 

0.674 5 

0.80 

0.841 6 


ffisdlf’i *6* 15.5 i C2) 2,• j(Si»f@®IE^CX)FMffi'H-o 


• ! ! : 

■ ■ 


I 



ffl 15.5 IE fife CDF 
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gprobi 

7 giogit ms 

probit(gprobit)£3HoT: 

15.10 + &&& n.i.d.{ = 1), PI [13 * *0 * 15.11 I^ c (3,: Sf 

probits( =n.i.d. +5)$® !l3 15.12 

Bfr7#£*,££tlrW* {e % # ;f; 4 . ^ "i; 

#. (*#«.?) 




wmmammm 



*15,11 

S3£fi:i 

$1 



i gcfbS 


C 

-1.0166 

0.057 2 

-17.747 3 

U039 7E-07 

«CA 

0.048 46 

0.002 47 

19.558 5 

4.854 7E-08 


R 2 =0.979 51 


B = 0.913 84 





wm^smmsemmmssm 
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.<r j 5 * m 0 mm 
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3MS. 12 




aft turn ® * tti+jit 


C 3.983 3 0.057 28 69.533 6 2.037 37E- 12 

ttA 0.048 46 0.002 47 19.558 5 4.854 7E-08 


R 2 = 0.979 5 = 8 


15 . 12 ) 


MS 


* 15.11 * probitafltofafcfM&lSfft&JMBv 
%$ l , iESM-T*-5g(i5.9.2) 0 


^ = /(A + fcXf>ft ( 15 . 9 . 5) 1321 

/(^ + Ax r .)Mft + ftx,.itt«tfli»#*jH«««»E*Ka»o mm 
*«««, x*»w«fjefio «irm*is.5 tix 

w—t-{s, mm, x= 6 (=f^ 7 c ) 0 15.11 a 

lE&ft ft «ftW®/[ - 1.016 6 + 0.048 46 ( 6 )] = 
/( “ 0.725 48 )o IISWfZ= - 0.725 48 , jfc&Sfft 

n% 0.306 ®n»@j o.ow ss, 

6 000 ^T6‘teA7jc :s p3 : Fj!i&, SDSftA.h?]- l ooo 9k r jt, — t^S 

1.4* „ (■%£ 15.6 To) 

, iSiitt®: LPM W logit fcSlnmSai, probit & 

it, an SMS!. 15 . 1115.5 *t* ft# 

OjlU^mn.i.d. WfttHI («*Wft/MR), *nT 0 f 5 S: 




x 6 8 10 13 15 20 25 30 35 40 


-0-72 -0.63 -0.53 -0.39 - 0.29 -0.05 0.19 0.43 0.68 0.92 



3K« T%n Minitab a#WSE-it#:ftfei!r«#»J4Tf-|Ffij if n.i.d. ffl 

/'SW (*£U Min, X’t $ T - T n.i.d. (I -0.63, rf" ff ¥ * 
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0.264 7; —1-n.i.d. -g 0.43, 'fSit^^^O.669 l c SU»J»fifiHSi+ 

«n»i^'MWwefi®*uifciBiftH 15.4 *t»T» 


imms&'t'famMtf} p.-<>i,i> jim 
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itsirmiam* 15.7. **««t 32 

ffl5fci£lto GPAx TUCE# PSI tX* logit H!GM 

15.8 Ini±io itSHHM probit SitMlBl'bftMW logit 

g„ i Eviews 4 *§*?!]&;£ 15.13'K 

* IS.13 


Sf ft ; ML - —probil 


$* 

X* 


i stttfi 

mm 

c 

-7.452 3 

2.542 4 

2.931 1 

0.003 3 

GFA 

1.625 8 

0.693 8 

2.343 0 

0.019 1 

TUCE 

0.051 7 

0.083 8 

0.616 6 

0.537 4 

PSI 

1.426 3 

0.595 0 

2.397 0 

0.016 5 


LR mt t (3 df) 

= 15.545 8 

McFadden jR 2 = 0.377 4 



(LR gEtfM) =0.001 4 




B£* : j£« 



proutiisim^jiiiniQgiifissnMMnrKtt, n 
t* logo^s69GPAfnpsm^»jj&*^gtita^i4o ®f«» 

ItflSBtSSrft. LR §Eitffl3% 15.545 8, #M. p 0.001 4 C 4T 

t i?^v=tife5ij ki*, mm*$ logit# probit @ex#:e«ia*r tta „ 

*Tlfc»»0l», «tfm* 15.14 + 

5£M#, LPMWSRWtfC^ logit fll 

probitiaHSM^tin. 0 ^, gpa w psi 

fiff TUCE o IH„ if Fit 6.645 6£«ithtJ&S*« (W*tA9 /> 

o.ooi 5 ), 


f 15* SC ^ it ® tS .** S’ 
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£ 15.14 

SS«: 






£3* 



t ^-itS 


c 

1.498 

0 

0.523 8 

-2.859 4 

0.007 9 

GPA 

0.463 

8 

0.161 9 

2.864 0 

0.007 8 

TUCK 

0.010 

4 

0.019 4 

0.538 6 

0.594 3 

PSl 

0.378 

5 

0.139 1 

2.720 0 

0.011 0 


tf 2 ^0.4L5 9 


-iRift d = 2.346 4 

F £SH*fi = 6 .645 6 
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NMT, —t-0!)37E-#©W^4tlW^ie«0il3^WT-^^4fc o 

LPM 4", »^**J[*Jt*T*-'MBna7£-#.ft*'ft;iilff#ft-^* 

en ft logit^ST, 

If JET, tffiftfMEfttt—*$•£,, {SlEftBift 
BSftaW, X*T logit 

p,)%tb «, »*> ^muhtciki (•fiiinua) mm, mm-tnm, n 

ESnftffJ^jfcMW, ft probit*®#. 
rffffLfhft/(Z,)^fcBo i£S/(Z,)SMiEMMMM, If- ft Z, = ft + 
(3 Z X 2 , + - +• ftX*, W»«*f*J9fftfflWlal0«a o 

tSJttl, ft logit# probit*®#, @r5&N!0^#»S*4£*fl:Wii-W, Bff 
ft LFM +Wft* i T@!HT^»S| !33:ttK»i-srilgjt& LPM Iifi¥-lS- 

5fti9LW-'MRE9« 


15.10 LOGIT f«P PROBIT 


lpm, logit m probk*sjttfe«ssfrrti r 

ffifciwsa*, ffl*«jfe^ni!i»LPMwi5i*, affj^*ncai**wi«ft 

logit 10 probit ft logit fH probit ;£ (BJ, ty>M' * *S jg nT W- % ? ft jz & W- J'l 

fflT, rStlStM, ±*»K3dft3PS»4>#J&tfft**#Jti«jJi 

■w, a -jSama i5.6 nr asm. tegtnitt. io g itM#M#rt profit ww 
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3!1§Wj£gltiST0 m. 1„ s — j£, )kn 15.15 + BjWfflffijfeiffm. Hitt, 
Xt«*W»*. HMft*»W£WSE:#iSffT'£ 0 



® 15.6 LOGITS PROMT toSS^ft 


S 15.15 

.i liAl^i »;c; r»; k*«;«>w 


ftf'oixtti Sfe•■c v?X j&; • ?]?>:£?£•! 

-•>■■:'. ; . ; ::V'v!o:*:o.r MXio:x:i xiv?;"i—:'-;--- 

ssiiis 
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K8UE& 
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i \ \ £* t - 

■/tJ - 

Mi 

i2(Z) 1 + ,-* 


-3.0 


0.001 

3 

0.047 

4 

“ 2.0 


0.022 

8 

0.119 

2 

-1.5 


0.056 

8 

0.182 

4 

-- 1.0 


0.158 

7 

0.268 

9 

-0.5 


0.308 

5 

0.377 

5 

0 


0.500 

0 

0.500 

0 

0.5 


0.691 

5 

0.622 

5 

i .0 


0.841 

3 

0.731 

1 

1.5 


0.933 

2 

0.817 

6 

2.0 


0.977 

2 

0.880 

8 

3.0 


0.998 

7 

0.952 
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GPA logitft 2.826 l ft GPA atr H5«. 

IS4f, (logit ft£fiB) (prohit ft« 

(lESD^fne^ft), mrtrmm&mfrJpMi&M! * 2 / 3 , nt*fc **.22/7* m 

St, iiDSM probit «»*&*« 1.81 W3), ffiSt^iEftUSSJ 

logit &ft» *t^=&i]ft#JT®lir , GPA ft probh #»® 1.625 8, ^‘i£MVA 
1.81, 3gff]»5iJ2.94, ^tgfi iogit JR», #£, *0&«I logit M 0.55 
(“1/1.81), probit Aft, MMM« logit ftfiriHSHIIil 

0.625 lilfllSI**Mf probit flitHIftHSf ft-'Mfiif m c : ' 34: fflS, #f probit 

mmmui.6 ( = 1 / 0 . 625 ) ft » aj «&w iogit 

J0HSSI-T, LPMftfflW bgit«3lftS*Cft£*, 5Q F 

/iff/K : 

i^LPM ” 0 • 25ft*, ±«fig 

#.& 

ftp M = 0.25/3,0.5 iO±mfE 

mi f 3 #4 ififl&fcfi® £8 «mSf ft ®l T- „ 


§15.11 TOB1TI152 


probit tobitM, £* jfclfi ««»{•«£ (J?i&ft 

i#rafts*#*) MifJo *7*ftA>MftS!!, ?S(na«i*lfcM0rWttftft 
?. sprobit ush 1 , -e 

Mffi tobit«g*l> f 

a&—* sscfiffl»s±.ft*E», < £K*t£S8F3E**r*:. attamMift* 
-4-a^. Bp : .*«saswa*ft#aft5;a*ra« 

»®is 

Hitt;, -ffl* »,'NHMWSUft. 

fflttBfiS (BP>&A. flUMdA*. *a«t*ftA»W) WIS1P3T- 

«®a, n 2 ^ft»#aja, 

ft® am * mm t ft ft a o —hz 01 a s »® a ft#* bm®;® 

®ff*„ r35] aitk, tobU«£!&ttiA.&Mttli|gg&,, 

Y, = ft + ftX ; + u, *d£RHS>0 (15.11.1) 

= 0 *#, 

&*rhs=£ 3M!||* ft : piuju$'§ x 
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n, us.ii.o 

mm? gassesw, Ea*Ra,^aaiiffi»siw#»«ioLsttt]-fi-j&« 
-fsiMfr>j, dis^m, 'efn®sfia^«®s<jo 1361 

}-jTm$m— jfe. #ita i5.7c y (&t-« 

m, («« 2 ) (fflXWiB) #£ff* 4 *- 5 F$li±o in* 

yttSMUSI, ( = «,) (JHjfrtSW) ISfix—y>Tih, M± 

si? 5n*{X*« », MMfSi+HiJj, 

#tE£W n , + H 2 

«5 4. B IS Witt'it*. (15.11.1) &#fl9tobii (MfO feUHKISW? 

«Wfiffl#sat3rJf-Mill 
mm, 

(James Heckman) 81 Hi 7— i" ML l-Hj#ft IT ffi , 'fc fflt;i& 

*-£, ftfi'lft 

»Brw#ifflpiobu««!*£ja;a *-£, a 

(15.11.1) iBA-'h* probit [ftf|:£*4tJllrbt 

6!« (Inverse Mills Ratio) ■&£§;>£] 5^ 5{>f ^ ift ft i+ . 

*;m&$k&)xna »&ft@j?s&ai7 us'.ii.n fa 

'Sflif'Nfgi ML irlife. 


x: JErtlftffi^Wfra. 1URA 

• :-JaU»«Sfll 15 CA 

SHKJWffl 
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——x x x—x-x —X- X 
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Y=ftaso, i, 2,3, 4 ~io (ie» 7 > 

2,-0 (^ffiA), 1 UtfTHA) 

z<=m^, inigffi^KT', M'JMo ; fin **!»*. wufeffi i 
Z, = ^mMW , #i~5^~#*g, iMft 
2 6 -g*rfiF¥«: tt^Mtfr=9 5 ®^#W = 12, Ph.D. i*3t«t = 2<) 
<?? = BGRldi, IS “Hollingshead” 5^15 , 1 — 7 


519 


619 


A#6M -t-&^#,45i AS^j(i«,i50 ttfififl**. 

is.?, ttefbfcfc 

*“»£«*¥», »J#45lSifc. 
am#*, #fitobit«M'BiiasWc (a.t y mm mm (fire w ft if 
— g#&) 

* 15.16fftlB'fffi OLSflt (ii4W) 

3Q#$r!&, OLSfe©451 Aft 150 -f-% — 

«4^«AW$fi5Ac MLtt*tUfcaffTWfiW#* 
Jfr^iH^rattxtfc. —OLSftjiBS:#. EittSStMI 
^a«iWo to^esitfawiKH. Afn4iy®a ml OLSttiK, a 

fS, A «**• 


bmpis-t, 

fldKffmwttffl probit« sj, y=o (^^swjs^hsw 

A) ft y=L (ut=FW»^*WA), ^*Sn-|t is.17 Si, M probit «!H 

M»W, &#&«!?JM6B##*:S0fa*tt probit*ft-jft 0 


3l 15.16 




>;:•!" ? ;: :oSxXi::6 




it#&& OLS ft TOB1T ft if 



OLS ft if 


Tohit ft if 


5.872 0 ( 5.162 2) * 


7.608 4 (1.947 9) ' 


Zi 

z t 


0.054 0 (0.179 9) 0.945 7 ( 0.889 8) 

-0.050 9 (-2.253 6) -0.192 6 ( -2.379 9) 


Z 3 


0.1694 (4.110 9) 


0.533 1 (3.636 8) 


Zi 

A 

^6 


-0-142 6 ( - 0.407 2) 
-0.477 6 ( -4.274 7) 
-0.013 7 ( -0.214 3) 
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1 *019 1 (0.7% 5) 

- 1.699 0 ( -4,190 6) 
0,025 3 (0,111 3) 




0.104 9 <1.180 3) 
-0.711 8 < -5.931 9) 


0.212 9 (0.663 1) 

- 2.273 2 ( - 5.472 4) 


2 , 

Za 

R 2 _ 0.131 7 _0.151 5 

+ 2 <**»:££) £S 

ft: (ffiJHEW&fi) # 451 Kflfc 150 



*15.17 iff: Y‘ 


it li : ML - — # probit 
: 1 -601 

&& »«.*!«; 601 
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t tt-H-fi 

** 

c 

0-779 402 

0.512 549 

1.520 638 

0.128 4 

Zi 

0.173 457 

0.137 991 

1.257 015 

0.208 7 

Z, 

-0.024 584 

0.010 418 

-2.359 844 

0.018 3 

zi 

0.054 343 

0.018 809 

2.889 278 

0.003 9 

Z, 

0.216 644 

0.165 168 

1.311 657 

0.189 6 

Z-z, 

-0.185 468 

0.051 626 

-3.592 551 

0.000 3 

Zf, 

0.011 262 

0.029 517 

0.381 556 

0.702 8 

Z-, 

0.013 669 

0.041 404 

0.330 129 

0.741 3 

Z» 

-0.27] 791 

0.053 475 

5.082 608 

0.000 0 



0.249 584 

S.D. »#3Stt 

0.433 133 

[bilbiffij S.E. 

0.410 279 


1.045 584 


99.650 88 


Kill 453 

nmmte 

-305.198 0 

am - i£s;f j®i 

1.071 224 


-•337.688 5 


-0.507 817 

LR m+M (8 df) 

64.981 07 
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0.096 215 

** (LR ttitfc) 

4.87E- 11 
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+ tHRSIW. Win—, -'fife 

«c, ^tt®ji»ai*ff¥3s®jSii« ! ^a«, £&jg«iRirtttiK»*#. a 

—IWfel (4U5^> *+«7 1 ***i»* 

±W3*#, WStt-flrtttWfefc + Mft*, ^4 

W!« wifciicw«: w.t*«t«f*x«. »fjfc*aft»isra« «? 

PDF' 41; ' : 

f(Vi)=^Y^ y=0,1.2,. .. (15.12.1) 

at/mj&M ywp^stiM^, a y\ mw vwm) 

Y\ syx(Y-|)x(y-2)x2xi 0 nTiEIU s 

£(y) = j« (15.12.2) 

var( Y) — /t (15.12.3) 

a*««wft® s -ew r #w o 
iQtfe^MHrW^jfts 

Y i = E(Y i ) + « l = n+ H, (15.12.4) 

/.!«£( y i )=ft + feX l< +ftX 3< + ... + &X* (15.12.5) 

X£5rfl&£»ifii$<&M£S e ASSn , $fl Stf-ft M £*§:£&jfctt- 

iu^tti+waw, 

„V" 

Y,= yl~ + u > (15.12.6) 

aiffli (15.12.5) imffiuL, 

fowm?, mm'gmuftitnwo 





ft ft# £ ft rt# (Netere) # A & £ Wo' 42 ' & ft ft # * * f 
65 65 ^ K-htt 100 fAft. W @ W A $&#]&#: ( = 

Y). t&M41kSl (x 2 = o, rt-T-*tt; =i, (Xj) 

(X 4 ) **„ 

j****4fc 0 at ******* *«**!«*&* srtft«*ft*#*. ## 

S!AT-^(f>£g: (X,), X, = 0, *•***#*, 

x t =l, frftftlTiiiltfftieft. 
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®«£: y 

#A:1 “ 100 




Y = EXP(C(0)+ C(l)* XI - 1 - C(2) 

* X2 + C(3) * 

X3+ C(4) * X4) 




»*« 

«f&tti: 


c 

(0) 

0,370 20 

0.345 9 

1.070 1 

0.287 3 

c 

(1) 

-1.100 36 

0.170 5 

-6.452 5 

0.000 0 

c 

(2) 

-0.021 94 

0.1L0 5 

-0.198 5 

0.843 0 

c 

(3) 

0.010 66 

0.002 7 

3.948 3 

0.000 1 

c 

(4) 

0.009 27 

0.004 14 

2.23S 0 

0.027 5 


i? 2 = 0.485 7 «j£ P 2 =0.464 0 

= - 197.209 6 Slle-RjSi fEih» = 1.735 8 

fit : exp ( ) %.k < ) (Bftxttfcftjao ft*. 
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15.18 «&££** i ^AffitW, £fei+WM)lt 

* ft n ■*:»£*, 

^ _ ^0.370 2-1.100 JSfiX^-0.021 94X 2 i +0.010 6X 3 . ♦0.000 27X,_ 12 7) 

fio #$*•$., $ 99-t & it & * £ 41&: y = 4, X) = o, x 2 = i, x 3 = 
50$>X 4 = 56 o #&*ftftA (15.12.7) ^ #ij j| 99 -f xfrft # if $ i$ft 
& ^,0 = 3.353 8,, Ylt^4c 

ft*. »4«un^r#s'j^T^#*: 

P(Y<5) = P(Y=0) + P( Y=1) + P(Y=2) + P( Y=3) + P( Y=4) 

_ (3-353 8)°e " 3 ' 3538 (3.353 8)'e 3 - 3 ” s 

0! 1! + 
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* 15 m & •* & & & 4 t 2? 








3.353 8 


(3.353 8)V 3 353 * (3.353 8) 3 e 

21 3! 

, (3.353 8)V*- a ”* 

41 

= 0.749 1 


SUn*tB*»*0l&7cft Y $1 % it ttiiiimj» T«fS. 

waft*-?, (x 4 ) **»-*#* y ft ft-tlft 

ft#: 




= £ c » 


c.x. 


C.X. 


(15.12.8) 


suhum^* *x 4 „ anjiika^ftftrtfcM, 


i£. 

3X 4 


= C 4 e c » 


= C 4(U 


(15.12.9) 


ft* a#?' 003 * ft $ ft $ # $ 0 fcjt ft* ft* K^fl. I 
ft, ftttttJH'ftfta + flr*-® Ifix; ft**. ft-/&*»SUnitTfii*"fcitft 

logit P probit ft, + 

m*&*. ft m fit. 

0*l-'N31*ftftftita*tt, •5TW#iU«®fp$S: X 2 * J54ft ***-«- 
fi#*. **ft***WftiBftft****ri£ft, @ft, < It & #at ft *>« 
»#o I^fr® &®1 ft , — ^SSf, 

*,**■***. 

fcftftftitifclt, ****#2#* 7 *«*ft*£, 
BPj&^itaftftitfr^riftftHft, s?a*♦#««-«■ js j:jfc±ft 


§ 15.13 £14li|n|j£lanS«S!ftjJHfe#H 


623 jEjBlft5f£?Fr£tim, £tt«£|i|£tt£!Hji»IH;je3£ti. 

ttssjfBfi-is^sa. atTM-aMffaa+MttM. shh&t 

#fiMfr&SjS hti *■# SO * ffl o 


logit *n probii. t^§y 


«$* iogk m probn*a*. 
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3f;)i«Wo -tillftSift, ii#, MSHSf&t 

"fl-SM Likena_t**«, MiG “HftlW, “*#g®±IW j£ “M 
**IWo ^#«LWii*Wna^Dlfi8#® + “ift+ttW". 

0 (-ffc^iiSttfcW), 1 (& 

+*W), 2 (A#), 3 (»M) S MMffgBtM. H9 

{B^tgi^ 2 (A«») Si (W*f»#l(t) K2^Dc#3 

(wa^mi) si (***s) «3@„ 

3&T«nt*ip±jSijff#sj«jgjjfe. »ffji*iar*)RM logit« probit« 

ia*ai£®^*&w3$a«ia±o 

Jt&ffl, *#RriaaEiHi¥ife5iffl»«#:*iftifc44«xtt 0 

-t» (Liao) ^o^ 31 itiita Limdep, Eviews ^iJ Shazam 

logit w probit 


logil fB probil ^J| HI 


4'JfSfe probity logit^334 1 , 

Wo «*n±«W*ffl»£®*5Ste;®#. 3£&ai 

maA-, a#**®**„ #«»**#* w«gi&, 

#J, SM0S*KS:Wlfc 

mtmv., Ws±m» (§ne®*w, **»A&3fcxft^ a3mj$x 

m &m logit fn probitfcawftwfflfcflffasftigjitt*. MJ.'fc’gsjctS 

4'Wgt#o ttW9l/0W#*=Bfc»TJi£8*5W*jfto 

'f+itsfflHjfc**®. M^jfc§i«wiiETfttftfe5rBJi*'eff]a«xSo 




*j*jrFa«fl«: (i) <2> ft-A&xgy 

a*R*r«*Mlr? (3) ft-<as«ft^7SXW#^^|a3? (4) fi--&&&7Hiv 

^Wfelill^ftJ&jg^tfTo ^lt$S#PSBt|0]W-& 

W CDF ft PDF, **»*«*«*&, {IS^7j£'b±®fi;#T-«4§ 


M ts # 0&si 
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. i44j i**n Stata <ft! Limdep ElSMfflTflrfl- 
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1. 
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3. aiw»«r.5>«flia«a*att«*«a, as*# a*, -a-nsra 

oLs*«fe*^#^jSMf«atr0Bo assw 
HA LPM1S^J1^1M+MM«* IrISrI 

W*JK , 10 LPM««(»tt/&*‘e®je*®*fl : ^4WHE^SItt*ilI!ia5c 

»*¥W#ttJ#iii«ro logit«i probit«a, 

WttWlfiilo 

4. £logi t «SS>K H^SJlflL^tfc-lEWJtfft. ^Ji0ila7cW^ttiS«Sfo 

logit shirwm^wm, janrwffl ols* 
ffittlogitsuftRite* 

«« 5 . jusnrmttfflprobit# 

is mT-««*««, bgh 

fnpiobit#S!mWiil#imiKrM. KS 

«. &#*€+*«. 

6. ju*tt&s*£tHR2aft. 

7. -5 Pro b;t#a!Ktt#£tt£ tobitM, fctiitt»lfc#®|sl!fci#a 0 

+ , iiflffi3E*i5tixftsti!?ikft#jBi«t>j-nrwwa. #u*u, p,tn$- 
^A5F»ftsjft5en$0t. ns, 

SaitobitmM ]gM_t 

or JR ft, m. %■ s. m m m & * n s m &« * nr m« w *g * n * «r w j& m ” 1451 0 

8. measurer*. probit w io g it vx&^x 

probit*uogit^Ho mMff^mmm^fs^mmn^-iogh wi prow## 

-#, ^#JR#3E»EJm#*o 

9. ^^, «inffiS**7jSlr#Amgii?H#3!, SilS'l 3 , 3ft & 

(jinitejik®*#) £ttsi£#s! + . 

fcjKj®*w$E#s*#8i*#. 
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15.1 #Sfi* 15.2 8f»ft», ^Y ; Aft, 5?^ 

f 1, 0.99o WLSftttLPM. % 

4* Mg £13 (15.2.11) tfgftttEtfc, 

15.2 &T&15.L 8r%&B logit Mitt® AftlMit*o 

T ! 

Li = )a (j-T^-) =-493.54 + 32.96 &A 

t= (-0.000 008) (0.000 008) 

(T^^) wttAfPxtjs^f 
y=i, ffiflMTflST 16 MiRAJMt,®^ y = o, 
#£3fc&^frA0i»5? 

15.3 *#& ,,, «762 y w*ix (y = i. 

Y=0, #*»*) ft, »8liHTg£: 


* 15.3 



#f#3E# 


*# 

#** 

#« 


0.141 1 

— 

1957 X, 


0.025 1 

0.011 8 

(“URtA =X,) 2 . x 2 


-0.000 4 

0.000 4 

X 3 


- 0.005 1 

0.010 8 

«*#«. x 4 


0.001 3 

0.004 7 

U.s. fgSSffi#, X 5 


-0.007 9 

0.006 7 

sit. X 6 


0.046 9 

0.093 7 

«#, x, 


0.013 6 

0.071 2 

SU3SHA x B 


0.754 0 

1.098 3 

SJJttWtt*. x, 


- 0.980 9 

0.516 2 

x 10 


-0.036 7 

0.032 6 

x„ 


0.004 6 

0.008 4 

X i2 


- 0.000 1 

0.000 1 

X l3 (t=dl®) 


0,176 0 

0.050 l 

A*A^, X I4 


0.039 8 

0.035 8 


if is * 
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()liKA%.= x„) 2 , X L5 -0.003 6 

X i6 <l = iHi]; 0=?ci+ft!) 0.176 0 

K 2 = 0.133 6 

a® a. «w»o)s 

ttsita.: m-tt a. &mi-. 

$? & ® : J anet A. Fisher , “An Analysis of Consumer Good Expenditure," The It e-view of Ecn * 


0.007 2 
0.038 4 


nomics and Statistics , voJ . 6-4 , no. 1, Table 1 , 1962 , p. 67 . 




b. 4fc£:fe ft*»-0.005 i? 

AMM&-9? 

d. KMAfif, tt* ft A* 20000 

e. X, = 15 000 Mj£, X} = 3 000 |jc, X 4 = 5 000 ^tg, 
X« = 0. X 7 =l, X s = 500 M 7C. X v = 300 -n 7E, X,« = 0, 
Xu =35, X,3 = l, X I4 =2, X 16 =0, 

15.4 *15.3 mn W -R 2 -® 0.175, JifflSflSW-'T- 

mm. «;«»—»«»? % 

15.5 stuns 05.7.1) tin */few ns a*.*, ttit 

is.6 u ' : ttWpiobitiHieais.ii+waMT-A.*/^. 

3£4- fi z lx 

15.7 M54 AMgBt&K (SMSA) 80®r*4, fegfiftr 

(Demaris) &i+ i£j litT W logit iS, « M ft#* 

♦ WEJM 131 : 

InO^ 1.138 7 +0.001 4P f +0.056 1C;-0.405 01?,. 
se = (0.000 9X0.022 7) (0.156 8) 

Jt4> o = p - 1980 , c=iA 

1970 1980^»APi@^^, K = «!&«, 

**. 

a. &*#»*&*£»? 

b. 
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Ik W i* * * St it M 1980 MJgJgMMS, £ ft SK 
(J.S.Cramer) #SJ7 2 820 WSOT logit (» 

i-ss **«ffl ft* ^ ffi g a h & s ftit sy«o C4] ) logit« 55 

<tf») ttAWg*. 
y = l, in*—'hSUSfliW—*«-£, 


£.; = - 2.772 31 + 0.347 582!nIncotne 

t= (-3.35) (4.05) 

^ 2 ( ldf) = 16.631 (p d>0.000 0) 

•K4 1 , L,- = ■fiat&5 logit, Inincome JEklfiAM^Sfcu 

SSOifi^ttSo 

a. logit M. 

b. logit 
C. -t-ilfe Ajfcf 20 000 

cl. BMSfl-W logit tit a Wife . 

15.10 mtL-fiM (15.2.8). 

15.11 BowenfO Boklogit83SHBHfc—ft)>lk a9M»RS 
7 £ 15.19 fWglJ 3 ’ 

a. w«£«Kffltt»A#!?fett¥!ik¥, wmmaut 

-a^sAT mm-ftm# 1299, a-a* sate^##'^ 
1000 (mmm* 1.393 

* tt$ -&. +a* ft in r 39%. m+n m w ## tt 

c . ttw*aa«Afr 



ffijfe—feqftffl- _ _ RfflfelA _ 

«*« 0t£fct^ #*tK 


0.957 

0.280 


0.052 

0.031 1.323 


0.455 

0.265 


0.112 — 
0.101 1.303 
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IA 

-0.513 

0.056 

0.599 




ifcT*WA 

-0.350 

0.080 

0.705 




3EWA 

0.122 

0.055 

1.130 




*ffcA» 

-0.330 

0.104 

0.719 




SAT >1299 

0.331 

0.059 

1.393 

0.128 

0.248 

1.137 

SAT 1200-1299 

0.253 

0.055 

1,288 

0.232 

0.179 

1.261 

SAT 1100-1199 

0.350 

0.053 

1.420 

0.308 

0.149 

1.361 

SAT 1000-1099 

0.192 

0.054 

1.211 

0.141 

0.136 

1.151 

SAT l^fCigA*® 

- 0.330 

0.127 

0.719 

0.048 

0.349 

1.050 

+ **«®*f 1096 

0.342 

0.036 

1-407 

0.315 

0.117 

1.370 

*2**W*»*JI* 

-0.065 

0.046 

0.937- 

- 0.065 

0.148 

0,937 

(SES) 

0.283 

0.036 

1.327 

0.557 

0.175 

1 .746 

law ses 

-0.385 

0.079 

0.680- 

'0.305 

0.143 

0.737 

SESA^-# 

0.110 

0.050 

1.116 

0.303 

0.172 

1.031 

SEL-L 

1.092 

0.058 

2.979 

0.712 

0.161 

2.038 

SEL-2 

0.193 

0.036 

1.212 

0.280 

0.119 

1.323 

Af*f 

-0.299 

0.069 

0.742 

0.158 

0.269 

l. 171 

nftiiftft 
- 2io g -f«Masic 

32 524 



2 354 



*mwt/i 

31 553 



2 667 



2 ERWW 

30 160 



2 569 



x 2 

1 393 ft 18d.f. 

98 # 14d.f. 




tt. SAT < 1 000, *^&&JJg90%, t^&SSES, SEL-3 WS* 

D.3.] +ft#MK«A a XTtt*«»*tt (SES) ®%X£'miZV* 
SEL- 1 = ¥$SAT*##& 1 300 WSWi:^ 
SEL-2=¥$SATf$#£ 1 150 §1 1 299 ±is]to^|g 
SEL-3-^^SAT#^Tl 150 


® : Bowen and Bok, op. cit -, p. 381. 
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N.iP^p-y 

p;ci-p;) 


M'p N,=m i 

P f =#ft*iWSIS«^ ( = rij/Nj) 

p; 

G = im (BPflrSMJW Xi HifcTtt'hJR, 0HiHMl5.4 
4 *Ji 10) 

smiEWxfT*#*, * 2 ftM (G - k) 

ft, 3 tf A (*<G)c 

«M-t& x 2 ^M&nm (15.7.D, 

sw&frmx, fi 2 ®tKS„ 

15.14 *15.20 

a. MSSttSOiSSfttH*,, JCJEtrfc 

«fc*xxt# (BPM«xt3K> wm®, 

fiMo #tf-*;gjBl3.l3 0ftfifeM x z itJ*fc!». 



* 15.20 


tfug. 
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A » 

5Et» 


X 

Log (X) 

N> 

rif 

P, = m'Mi 

2.6 

0.415 0 

50 

6 

0.120 

3.8 

0.579 7 

48 

16 

0.333 

5.1 

0-707 6 

46 

24 

0.522 

7.7 

0.886 5 

49 

42 

0.857 

10.2 

1.008 6 

50 

44 

0.880 

D.J 

. Fennet, Probit Analysis , 

Cambridge University Press, 

London, 1964. 
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«t. <3 
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1 

760 

550 

1 


2 

600 

350 

0 


3 

720 

320 

0 
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4 

710 

630 


1 

5 

530 

430 


0 

6 

650 

570 
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7 

800 

500 


1 

8 

650 

680 
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9 

520 

660 


0 

10 

800 

250 


0 

n 

670 

480 


0 

12 

670 

520 


l 

13 

780 

710 


1 

Donald F 

Morrison» Applied Linear 

Statistical 

Methods, Prentice - Hall, Lnc. , 

Englewood Cliffs- N. J. , 

1983, p 

.279 <adapted). 
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a. ftjg LPM*M«IA#Mo 

b. »'N#S!IB*Aai*i“J? io&*. 

is.16 

jfll (Douglas Montgomery) fflffliJnL (Elizabeth Peck) ^ HI T ~F A 

«^£K)$t*i2§SiJ*, ^3§W 500Ao 

tilSIfeeii-ft&JB. 

c. SnJIHfr»#rftfil7*$h 

d. *tt#T$n#l»Aift*fcI!l 70%. <fr»5fHittitSisd>? 


% 15.22 




-fr&rrtt 

X,t 

#**/]' 

N, 

?l i 

5 

500 

100 

7 

500 

122 

9 

500 

147 

11 

500 

176 

13 

500 

211 

15 

500 

244 

17 

500 

277 

19 

500 

310 

21 

500 

343 

23 

500 

372 

25 

500 

391 


ISW3R3S: Douglas C.Montgomery and Elizabeth A.Peck, Introduction to Linear Regression 


Analysis, John Wiley & Sons, New York, 1982. {>.243 (notation changed). 


590 ► 








632 


15.17 >jt mw&pmm), 

#$fr$ (John Caskey) ^0® -fU ill. ( Andrew Peterson) 

MSC1977 #fB 1989 % 

15.23 *J^£to 4 MSXSfc 4 H^ti& ft Is! IRtcH $#&£&# 

MWttfrJKPI»MW*a»ifl. 

0«7cW*S(t4tit^:&<jo 

a. 1977#;, 1989 # 

x£ft-&? ass*^aaraAw»? 

h. *f|-4. ft 1977 #fP 1989 #, ft$4>flfeRKA<l$ftl|S*-ftft 

«»? 

c. M*J (#j#) 

d. X 2 tfc*f-MSEfl-£? (»W: g®15.13o) 


3ft 15.23 

probit Una 



1977 #ft& 

1989 #»« 

*« 


%%. 


*» 

- 1-06 


- 2.20 



(3.3)* 


(6.8)* 


*RA( &l 1991 ^ 

^Tcif 




M%) 

0.030 

0.002 

0.025 

0.002 


(6.9) 


(6.8) 


E* 

0.127 

0.008 

0.235 

0.023 


(0.8) 


(1.7) 


7P*-» 

- 0.131 

-0.009 

-0.084 

0.008 


(3.6) 


(2.0) 


E£(HH)#» 

0.006 

0.000 4 

0.021 

0.002 


(1.7) 


(6.3) 


HH 

0.121 

0.008 

0.128 

0.012 


(7.4) 


(7.7) 


f§ HH 

- 0.078 

-0.005 

-0.144 

-0.011 


(0.5) 


(0.9) 


it'SS'R^ 

-0.750 

-0.050 

-0.600 

-0.058 


(6.8) 


(6.5) 


«fcik 

0.186 

0.012 

0.402 

0.039 


(1.6) 


3.6 


«»»*# 

0.520 

0.035 

0.522 

0.051 


(4.7) 


(5.3) 



-430.7 


-526.0 


x 2 tt*H» 

480 


602 



►5« 


n is * &i*it£z m is mm 




2 025 
91 


2 091 
90 
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John P.Caskey and Andrew Peterson,“Who Has a Bank Account and Who Doesn’t: 
1977 and 1989Research Working Paper 93 - 10, Federal Reserve Bank ol Kan;>as City, October 
1993. 
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*o. angj&n Mo fihjttpiin* 15.24 35^- 

aaiffiW#*. 

a- Ymx&8, Mfeit-'t- LPM«3? i5 

*£( Y|X) = -l + 3Xo 

b. X = 0.48, ftif £( Y \X = 0.48)#ftjlfctffTH6 -*f Jt 
E( Y I X =0.48) St X=0.48, 

c. ftJM^ 15.24 r*X»S, ft if — i' probit il, 

probit m n 

Ts 

Y* = -0.969+ 2.764 X{ 

tfofc: P( V* = llX = 0.48)t6Jt*3fc P( Y, >0| X = 0.48)o 

0.64 -a. 

d. XfiS5#$#!liil 0.31c $)£ X«X±&{t± 

2r— 7- # « H, tasN, 

P( Y' =11 X-0.79)®-ft^? (».25o 


s^sssss 

Hill 
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* 15.24 

* y = 

-l + 3X + c*QY' 

= i?“±W®ffl5S«a 


Y 

Y a 

X 

Y 

Y* 

X 


-0.378 6 

0 

0.29 

-0.375 3 

0 

0-56 


1.197 4 

1 

0.59 

1 .970 1 

1 

0.61 


-0.464 8 

0 

0.14 

-0.405 4 

0 

0.17 


1.140 0 

1 

0.81 

2.441 6 

1 

0.89 


0.318 8 

1 

0,35 

0.815 0 

1 

0.65 
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2.201 3 

1 

1.00 

-0.122 3 

0 

0.23 

2.447 3 

1 

0.80 

0.142 8 

1 

0.26 

0.115 3 

1 

0.40 

- 0.668 1 

0 

0.64 

0.411 0 

1 

0.07 

1.828 6 

1 

0.67 

2.695 0 

1 

0.87 

-0.645 9 

0 

0.26 

2.200 9 

1 

0.98 

2.978 4 

1 

0.63 

0.638 9 

1 

0.28 

-2.332 6 

0 

0.09 

4.319 2 

1 

0.99 

0.805 6 

1 

0.54 

- 1.990 6 

0 

0.04 

-0.898 3 

0 

0.74 

-0.902 1 

0 

0.37 

-0.235 5 

0 

0.17 

0.943 3 

1 

0.94 

1.142 9 

1 

0.57 

-3.223 5 

0 

0.04 

-0.296 5 

0 

0.18 

0.169 0 

1 

0.07 





William E.Becker and Donald M.Waldman, “A Graphical Interpretation of Probit 
Coefficients,” Journal of Economic Education . Fall 1989, Table 1 , P.373. 
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—a*tj8 i*i—-win (&&, gdp) c 

MM*, Ara-nt»** 

M otto, MS 

irain^wwttwtt.' 

k i.i 4 <*ffies«M 7 a»«c*#a«-'h« : ?. m^mtt.T 1990 
Ifl 1991^^50 nS: 

WTffftSJgMffl, ^**&£tS7 

(50X2) = 100 &(?&-& MM (!<> 

s*j*s>£*Faffli-®4s*, «#»$«£ 
w«^), WHffW***»tt»»«#, m >Jtt« <*t- 7 ~ 3 £ #§£-&)(!£ 
*i^fta-awniirtK»«), ro**###? (itso, -aHtflurtiia-* 
M«isaife#T»ga«-®M»iauwjtt), (wa, 

W 1 965 §tast¥#-at/h»s»| f 

fiji‘einft*fi±#fi^7**iiiSjcft-aww»ssbo sjtt, ahrw 
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&$Lkma. 

m& , mmmf&ww £?d»& m 0 m g mnmmmm „ 
Mmkkmkk*kk®kkmwkkkml &mm 


ft: 

1. »*i|feAJ65!lWR (PSID)c ia*«*$«a#WK^T 1968 ^ 

mum **«»*#* 5 ooo^®w&m±#^»An§tH-£ 

2. (sipp)„ psid wiwasaifcWAn 

Mjs&ift. ^#^t*«rfsiifatttss»«aatT4 *ws. 

SMftKSeWiBM^, flSJUS't’flrgfi 
jfeo gfn£#£g&tt&$9Jtt£lEi!B& 

#?#% 4fc, atn Limdep, PcGive, SAS, SI’AT A, 

Shazam, Eviews 


§ 16.1 


fcfcje*gBffsR&tNJ**JSMi, (Bakagi) 

1 . ifevlk> #H % a*fll'36, WAS 

«^7£4>-J£^#iS#tto lEtoSJSafflflHfSJW, Wtti5 

ffi«aaxt»sB^3E*w#jftM»afl'^is##**iirii!iiBiww^ 0 sfn 

fcik, Itfil^Ao 

2. aa^i?^ 5 ii«*«BS[igws#, $$!%£&#;- “gin^rflHaw 

»«. £*£mgjwTMtfe»«'!>T*?gtt f ^aag 7 staging* 

tt”o 

W^a XftfiSfl3Eliia^**Wat*M-ST'ffl»yd»lga 

frW^Eo 

g^&mMtigg. min, anJM8in*g»» <g) jHwgtexsf+inA 

5. S^ftSggttgmSinftftttfrAgfflaEfrWft. tfcUn, tfcjg 

£9JMgg£&jfttt;a[g#£&£g 

fntt*®fba®a3R. 
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£*#**3**$^ * if*424F#*« 




16.2 


61,0 


g «f mtk a =? mm^ k&±±m si in &pj e * ^ r *. 

(ft* 

£*»*«**>■«, 

®, Ai^-g-Mifewwife-^w^jgmiJW^ifcjaeH*. 




fcTWJsWitifc. *16.1 0r£tb»« 

(Y.Grunfeld) ® tti «-^*45 »&9fJI IfeWfc < [3J 

<x 2 ) (X 3 ) $0 

ffl*te£*SS&«Sf (Y) ii'MSJKM#*. ^M$JM«F3fctaSUL'h2- 

m, (am =?««;« aw, ans?»r 4iPM%'t («e), 

(GM), (US) iy.J5.BM (Westing house) %^^S] e If 

't£-lsJ:£Tfy ffiFri&«J 3 t$fR«S)|i g ip 1935—1954 #„ &#«SM T 4 
't**«*5£Bl*20'Nitlsu»ira. Hit, -AWso-MttMtt. - 
Y^Xj, X 3 iEffi^ 0 

JR58li*iniEWaE^T4>M^Mffy!liai9. l£#afr20 

So K 

SR* 

y«=& + &x 2i , +• ftx 3 „ + M i( 

* = 1, 2. 3, 4 

* = 1, 2, -, 20 (16.2.1) 

£ ituzMi 'f-mmm^-Tt, <*^sfs*^ 0 #*-#««, 

7 R#tttaHStt«, if! * gwntfillSiRff., MNt«i#%«TtW» 

'AWtemn (iRjg) M*?M3i 0 £*«*, 

2ojmm, amitsHT-^Tflfeyflo 

IMtXMffillM, liasaflinBJKIglWRtt, BPE(«„)~N(o, 

O’ 2 )* 

f?»«r*-&5S*Tfc2*i3, 'Sfnfl5®^s : ?sfljsfi9o 
< 16 . 2 . 1 ) ®? ^igst&T®* 


.f 16* ***>l-*ism 0-mm. 
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& 16.1 


4 1935—1954 


SKiMtft 

I 


C-, 


I 

r i 

C-i 


GE 



IJS 


1935 

33.L 

1 170.6 

97.8 

1935 

209.9 

1 362.4 

53.8 

1936 

45.0 

2 015.8 

104.4 

1936 

355.3 

1 807.1 

50.5 

1937 

77,2 

2 803.3 

118.0 

1937 

469.9 

2 673.3 

118,1 

1938 

44.6 

2 039.7 

156.2 

1938 

262.3 

1 801.9 

260.2 

1939 

48.3 

2 256.2 

172.6 

1939 

230.4 

1 957.3 

312.7 

1941) 

74.4 

2 132.2 

186.6 

1940 

361.6 

2 202.9 

254.2 

1941 

113.0 

1 834.1 

220.9 

1941 

472.8 

2 380.5 

261.4 

1942 

91.9 

1 588.0 

287.8 

1942 

445.6 

2 168.6 

298.7 

1943 

61.3 

l 749.4 

319.9 

1943 

361.6 

1 985,1 

301.8 

1944 

56.8 

1 687.2 

321.3 

1944 

288.2 

1 813.9 

279.1 

1945 

93,6 

2 007.7 

319.6 

1945 

258.7 

1 850,2 

213.8 

1946 

159.9 

2 208.3 

346.0 

1946 

420.3 

2 067.7 

232.6 

1947 

147.2 

1 656.7 

456.4 

1947 

420.5 

1 796.7 

264-8 

1948 

146.3 

1 604.4 

543.4 

1948 

494.5 

1 625.8 

306.9 

1949 

98.3 

1 431.8 

618.3 

1949 

405.1 

1 667.0 

351.1 

1951) 

93.5 

1 610.5 

647,4 

1950 

418.8 

1 677.4 

357.8 

1951 

135.2 

1 819.4 

671.3 

1951 

588.2 

2 289.5 

341.1 

1952 

157.3 

2 079.7 

726.1 

1952 

645-2 

2 159.4 

444.2 

1953 

179.5 

2 371.6 

800.3 

1953 

641.0 

2 031.3 

623.6 

1954 

189.6 

2 759.9 

888.9 

1954 

459.3 

2 115.5 

669.7 



GM 



WEST 


1935 

317.6 

3 078.5 

2.8 

1935 

12.93 

191,5 

1.8 

1936 

391.8 

4 661.7 

52.6 

1936 

25.90 

516.0 

0.8 

1937 

410-6 

5 387,1 

156.9 

1937 

35.05 

729.0 

7.4 

1938 

257.7 

2 792.2 

209.2 

1938 

22.89 

560.4 

18.1 

1939 

330.8 

4 333.2 

203.4 

1939 

18.84 

519.9 

23.5 

1940 

461.2 

4 643.9 

207.2 

1940 

28.57 

628.5 

26.5 

194* 

512.0 

4 551.2 

255.2 

1941 

48.51 

537.1 

36.2 

1942 

448.0 

3 244.1 

303.7 

1942 

43.34 

561.2 

60.8 

L943 

499.6 

4 053.7 

264.1 

1943 

37.02 

617.2 

84.4 

1944 

547.5 

4 379.3 

201.6 

1944 

37.81 

626.7 

91.2 

1945 

561.2 

4 840.9 

265.0 

1945 

39,27 

737.2 

92.4 
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1946 

688.1 

4 900.0 

402.2 

1947 

568.9 

3 526.5 

761 .5 

1948 

529,2 

3 245.7 

922.4 

1949 

555.1 

3 700.2 

1 020.1 

1950 

642.9 

3 755.6 

1 099.0 

1951 

755.9 

4 833.0 

1 207.7 

1952 

891.2 

4 924.9 

1 430.5 

1953 

1 304.4 

6 241.7 

1 777.3 

1954 

1 486.7 

5 593.6 

2 226.3 


1946 

53.46 

760.5 

86.0 

1947 

55.56 

581.4 

111 . 1 

1948 

49.56 

662.3 

130.6 

1949 

32,04 

583.8 

141.8 

1950 

32.24 

635.2 

136.7 

1951 

54.38 

732.8 

129.7 

1952 

71.78 

864.1 

145.5 

1953 

90.08 

1 193.5 

174.8 

1954 

68.60 

1 188.9 

213.5 


ft: y- i = &&$---•* &p, f-^Ma'7?^7ci+ 

* 2 = F = rf®^{g--t5fi^tt:fcJ&^ 12 J! 31 Htfr4§ C®^ \2fl 31 U i n 

31 t*&a. tPLttfctt 12 31 

t&P 2 3 F«f»W/5'**it 

x 3 = c=r*tt«-ffa:«*P] T»«r p 3 f 

IRftlSfc 

P 1 = a£? e #Mfflia#«*a‘ffr# 5 F*H-f (1947=100) 

P 2 = GNP^ttte^@? <1947- 100) 

Ps^fflH*ffi¥ L #H? 1 = ^JK^^J»/ K aill:K«‘tt»«S!W io (1947 = 

100 ) 

Reproduced from H.D.Vinod and Aman UHah. Recent Advances in Regression 
Methods, Marcel Dekker, New York, 1981, pp.259 261. 



§ 16.3 mmmmmgmfofeif: mm&BLjim 


m (16.2.0 wttitm*=F^fnxt*E§, **»«£. « 

3. 

4. 8mm#c ( mm & m ***) #Hi*»iiff«te. 

m mmf-jmm&i, (# asms in 

«£) thrift (16.2.l)o %m, $D* 

whi m. 


M i6 .m *?t*&& 


► 603 






[fi'i 


*«*»*■«: (m«rie*i««*■») atfi^#ift&wi«imfM»ta-&« 
m, K^»fil^WOLSlil!)3ia^feitc BP«F«^3|« 20 *5M«!M-Ji 
H, =ffi«3l'H»«'h3g* ( 6*flrEJl»5!180?JcM«<i s OLS«fi*jnTs 

Y= -63.304 1 + 0.110 1X 2 + 0.303 4X 3 
se= (29.612 4) (0.013 7) (0.049 3) 

t = ( -2.137 6) (8.0188) (6.L54 5) (16.3.1) 

R 2 = 0.756 5 $g^-i£^ffiit{S = 0.218 7 

n = 80 df = 77 

Sp#»ajBd0!Bws*n s fiiBffliirj0.ttfS!iB, 
ttitWffc ii&Mtt, »*£«*# nsja R 2 AMItiMgffi,, E 

snfflMw-#, y^x 2 wx 3 E^^ n twtt 

tHitt-*Hfc. a*w*«snTi6#ft#ett*o is«, Ejnainwfti, is» 
isasi-ttaifflifcBrKJififtTttjeiRSo itsnm, ussttti-ttttssfiarxE. 
gm, usu&iSA«^amiE£UM9ati. 

»*h s ei'N*ii] **£-*#«» msjfi, Kit, ^ir« 

ffi#, (16.1,2) RifftaiBiTaiat^ Ymxzm*.^ 

642 ##»£. §!•£«; 

Arsua-jii, sHnMsi 

(16.2.1) 3?j£t 

** = A.-+ftXj*+ftXj*+ * ft (16.3.2) 

i AaPJ7*tE^±, 

exs**, M (16.3.2) kib£&& (ism) mm 

(FEM)o 

^^«jE5raa > H4t (jia*w*ra'h^si) 

*-fc» w**m«aE9r«A fr . 

|Q]'2#«J. {fta&£tt£. (16.3.2) J5ff»m»FEMfiJg«Mft 
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US 


M 0 !H 7t ^ •# l$t'T W $L WIbJ fi<j gg it ifti t& gg * 

Rrasnffl£Psw#js&fiisi iai9t 

ft. (16.3.2) Bfm^J®, 


- a, + a 2 D 2 , f « 3 D 3i + a 4 D 4 , + f? 2 x 2 „ + /?jX 3 „ + «„ (16.3.3) 

Jt + , GM, HJD 2( =1, SUM A Os MMfSMT US, 

MD 3l = l, SJMXrO} WEST, jaijD 4i = l, fr Jli!) 3; 0 <= fcllT 

HJtRM3'htflK*Jto &&Z, 

m, i?iT a 2 - « 3 , « 4 cm, uswwest«®se 

GEggjar—'f'ttu:a!W45-tg u 

Jl@&-7, st&mF-xitkmw 

«?lAEg^j«#i$*afTiiifi, ifeasinAitriidftmffiG 4n£Hft7i*AfiSt, 
a4?»a#»$ti6B. 

* 7 ® fn « m & si ® i *f fs ss «: is a frtt ft-, & jt« *,« sk 1 6.3.3) m 

£A£feliBf&ft'J'=M!aM(LSDV)M. BlfKtra&JBtaE&'Hg# LS- 
DV'Bmsftttffl. tt* LSDV«ai&*»3&1**gttai,x 2 ifn x 3 UtJiSf 

S7(16.3.3)65*g*$aT: 


^i, = -245.792 4+ 161.S72 2D Z( - + 339.632 8D V + 186.566 6D 4| - + 0.107 9X 2 , + 0.346 lX 3l 
se= (35.811 2) (46.456 3) (23.986 3) (31.506 8) (0.017 5) <0.026 6) 

/= (- 6.863 5) (3.477 9) (14.159 4) (5.921 4) (6.165 3) (12.982 1) 

R 2 = 0.934 5 £* = 1.107 6 df = 74 (16.3.4) 

m«-Ta>Mi]e» (16.3.D, & (16.3.4) *, 
ffii t SftfflM-Sttp {fi;f§3(#/K 

GE % -245.792 4.. GM 3*J -84.220 ( - -245.792 4 + 
161.572 2), US * 93.877 4 ( = -245.792 4 + 339.632 8 ), WEST * 
-59.225 8( = -245.792 4+ 186.566 6)o S*#JE± MM njfig Fh § 74V 

(16.3.1) m& (16.3.4)? 

®mw, (16.3.D *«T«je«*o m, R 2 caMitin^7®^, 

S (16.3.4) 

^ (16.3.4) ffllfc, til 

T^ff^-^-RisiiraT—(16.3.1) *— 

(8.7.10), MnmSMttfrttiRi* F(I^ ; 


(R 2 uk-.R 2 )/3 

(l-J? 2 w )/74 


(0.934 5-0.756 5)/ 3 
(1 -0.934 5)/74 ‘ 


= 66.998 0 


(16.3.5) 


* 16 * 


*9 rj tkm&frm t£f 
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SSlJtt R 2 A T- (16.3.1), R 2 M P (16-3.4)* H 

% (16.3.1) ®)! GF., CM, US ft WEST MM813}, ffi 3. 
WffiM, 66.998 0 (^>7'g4ll>j3, i ft)t 74) 

a*. Hiit, s^@p (16.3.0 a-xstWc 

6U W®«J5u (£m) MJgiti. 

(m ft H*W 

;* Sf ?i m w. fta#fnf* ^ s i a --t^ 

|BMM«3g*. fffP?ISfClSfll»a»^J8a*. 1935 PJ 1954 *FIS] 

20<P»*ffi, SU^SJLMSI A 19 1-Df ffl tIElfl (3MI-A?), HISU 
(16.3.3) 

Y ; ,= A 0 t- A,DUM35+ AjDUM36+ ••• + A, 9 IMJM53 + 

p 2 x 2 „ + /3 3 X 3 ,, + U,, (16,3.6) 

%#, 1935 ^, DUM35KHSI** 1, SMAO; M-i&VAlitgi 

m . «<n«n954 ¥^*aitir-. -ew«Hifi*Ao. (*«■&?) 

(i6.3.6) «aeai-, h*snt--^ aMofraaflig 

**WS1.4ttNRttiftt. (16.3.6) « R 2 flT3? 0.769 7, ft (16.3.1) f» 
ffl* 0.756 5, ttttttflor 0.013 2„ isF ffiftHIK*«-SU. iBJmffi 

HI Bt IS] * % ffi * ft $ ib c U* ± tfs * m ® *• ft ■-- it $ 3 IS , 


3. 


$S7 SHfl# (16.3.4) ft (16.3.6) •£*#, ft T 

fJrTfi: 

Y rl = «! + a 2 D G « + « 3 D us + «4#WKST + Ao + A,DUM35 + — 

+ A 19 DUM53 + ftX 2l + ftX 3i + u ic (16.3.7) 

iSffitfl&flliim, X WjR««P-aWfflitWSE-it 

m, «$*£&*# ft, a.it, ssunwM 

(16.3.4) c 

SWt, BfcTftBE 

^, $* xxt 


606 ► 





4. 
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ffiu 4LttJRi£. GE, gm, usfn WESTWKSSa*-ff^«Blc -ftirjnm# 
SJft#LSDV*Sr«3|6##&#1f®. 11-1'lf. (16.3.4)o UP JR « ffl 

efl7£1$Uttfi*S£ m N£Sftffl, £U&«£Sin fa&#4¥£R±MW 
ii#o ^Tftttffes^aasfafttwsia-js, sMi0r«B«®RWjftfi#F 

XMfg* (ig.3.4) 

ft)., ii#afnftTh»«aisnTs 

Y ; , = a, + a 2 D 2 ; + a 3 D 3 , + a 4 D 4i + ftX 2i , + ftX 3i( + 7 ,(D 2r X' 2 „) t- 7 2 ( fJ 2i X 3 ,,) 

+ Y 3 ( 0 3l X 2iI ) + Yi(0 3r X 3!l ) +~ y 5 (D ar X 2u ) + y 6 ( D 4 ,X 3lt ) +- u a (16.3.S) 

rm*mm &*««, n-jna 2 , a, *na 4 $*&£$£<> in* 
y*Ra*Ttti+S*tt. &a£fi-VF®fl]-+3S£'h«*3&R 
Min ft « 7, MM. (ft 4- y t ) 

x 2 w^**»«o x, «$** 

spaam*. itss&sisEiti^wsgBgRiP&^r 

iu **:£{« 35 in i&, m-'xmfMfrmmmm (16.3.1) ft 


itaifl*ttR-T (16.3.8) MfHj)3*£*o ^TflSTWi*. (16.3.8) 


* 16.2 


0!&*g*(l6.3.8) 





MS 

rfi 

p fi 

«sg 

- 9.956 3 

76.351 8 

-0.130 4 

0.896 6 

d 2( 

- 139.510 4 

109.280 8 

-1.276 6 

0.206 1 

n» 

-40.121 7 

129.234 3 

-0.310 4 

0.757 2 

D 4i 

9.375 9 

93.1172 

0.1006 

0.920 1 

x 2 , 

0.092 6 

0.042 4 

2.184 4 

0.032 4 

x 3 ; 

0.151 6 

0.062 5 

2.425 0 

0.018 0 

D 2 ,X 2l 

0.092 6 

0.042 4 

2.184 4 

0-032 4 

d 2 ,x 3 , 

0.219 8 

0.068 2 

3.219 0 

0.002 0 

t>3,X 2 , 

0.144 8 

0.064 6 

2.240 9 

0.028 3 

Dy,Xy, 

0.257 0 

0.120 4 

2.133 3 

0.036 5 

d,,x 2 , 

0.026 5 

0.Ill 4 

0,238 4 

0.812 2 
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D 4j X:, 


- 0.060 0 


0.378 5 


~ 0.158 4 


0.874 5 
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i? 2 = 0.-9S1 1 c/= 1.089 6 


■£&&*£&&&&&&, y tj x 2 m x, ffijs, 

flJMTGE, X 2 0.090 2, Ttfi GM M % 

0.182 8(0.090 2 + 0.092 6) 0 »#-+ 

0i6 . 3ff±.*pq^fllWSSIB«:»S^|g«i u J^nlUfe^W^ 

*9«*Ms*r “Rrti^-14-” m, 

(£^i 16.13), 3§l?$£tt£, SM»SlHl!n*?a^SJB=f^^ 

#is ijsdv£M£^ 
(16.3.7) +w#?iAii^«iiiuaM, a$£« 

Biffia&ftttrajSa £ (16.3.7) i»T. fMlWSOfcMWUlL, 

-affl»H^«J#ftl3E*jfe*T3^a**, % 19 

19-tmis. %2 +#m&§k.&-£r 2 + &&&&&%- 
'bgfWftlEifciT ltSiSo 

FEM (16.3.3) *SfeCHfe»TGt, Kfeffl# 
iSISto H^AWttS'L 

Bilk, LSDV*tsfefi^fil»«9J&iWiit(§HIS$M«* 

1»jWo 

mm, «,,» sir^it, inn #?$#■ sows* 

bp«,,~n(0,5 2 ) o kmt 

# i «t SPAjtfT 

1. *fflprwfiSW=F0fWtt*Bi#7£«M«*ss«iaiw, ift«£ 

2 . t -*. km , 

6 * ? 4 . ]Etmm^\kMAp-,m 

w. %nm 

Wtfifcfcftfcft (Dielman), £% (Sayrs) 3S#i§ * Sf 























i6.4 : mmt&im 


^flfrtiiii^ttfitffliasaiaftaass* Lsnv«sa. {a*niiiij*f Ji/Nita 
E#to. iflrtSWKi, Attb, iKSllSEft 

m&m aw: 


StirJig (?PLSDV) Si Ait & 

** (#M£i£A£i*Jtt0W) *«**£#*»« -A^JSfft 
S*1fr;fr.**a£a#--^#£tt0 !&#!!, #;£**!&•&** MN N 
* ft c # m. *t £ a £ - & * % m it h * * is. f- fit * ur ft w #• % * m * 
fltt) 

(t A«*) 3 ;,j 

jnSfllJKdEttttSeftStTXt? (*£) «S»iHW-'W4fe2. 

&■)#&, j&'Eiw 

A#;£3r1gftSJ**S (ECM) MW.&&mm (REM}„ 

(16.3.2) 

Y<t = /3 lt +- ftX 2 „ + ^ 3 .X 3i! + u„ (16.4.1) 

(assure.) «bi«l$.«. fti*### 

fti = ft+e, .= 1.2,3. -,N (16.4.2) 

*f. Sifi-'hiiifi*?, ffi WBiaMfllic 

ft 06.4.2) rtA (16.4.1) ‘f, 

= ft + ft *2„ +■ ftXji, + €; + Uj, 

= ft + 02*2* + 03*3,, + CU„ (16.4.3) 

648 * + 


= e, + «,r (16.4.4) 

£i fn« ie o 

ft, 


x m xmkixxt^mm 

» 


►<MP 




ECMilffifi'il: 

e f ~JV(0,ffJ) 

«,~N<0,«r 2 .) (16.4.5) 

E(6,k^)-0 E(e,e/) = 0 (i#j) 

£(«!!«..) ^ £(«;,««) --E( «(,«(,) =0 (ir^j; t¥=s) 

W ECM^ImJW^PIo &FEM4*, % 'Ntt US #- tc ®tC 

0565 (S^tt) #8gil, %-JfiB. 

4!iCM^Sfc^(tI)’H (MS) e f sum 

>K#^a«Ext&+W«tt (BHU) *&, 

*JW, 

«m (16.4.5) ft«J?fffit»fiSgttaii#iRSnT s 

£(wj,) = 0 (16.4.6) 

var (w u ) = ff 2 ,+ trl (16.4.7) 

SB«SH*»5 = 0, IP^USS (16.2.1) ft (16.4.3) ZM f e If. 

&#'ffmT, siwtiuM# dt^jsrwutwfl'W) m 

Jgfcftffltt (16.3.1) +S|SftiatT®£H!0o 

to <16.4.7) @f75, Wj ,*i^*aittiao ss. W.MW zv it m 

&&££%. -^»JE»*iff*;EmiSSM£*|f!]tt 


corr( w u , w L< ) - - 5 - 7 L ^ 

< 7 . + < 7 .. 


(16.4.8 


849 $-, M. <16.4.8) ^eiW«SM#?iJ, 

'$, MiCifeaW'MitRiartE^^iEo 12 **0rfcNfef»-gfr 

(AR( 1) ]*s:« * T W «■ tt c ft-W« A + * a W 0 ® » ffl 

ttMBtflirFft. %-, (16.4.8) 0f§ftaWW3£tt 

»«SKl«»^S, BPSf : FJSfW+#‘E*H-W. 

(16.4.3) affftti-, 

*=F GLS «#_£&<]« 14, Bfa«*£ft^lfWr«±T;fc‘f*afm 
ifc. [,0l B&afc:fc£*tt&tMfcttfc^ia2r«iittth ECM (ft FEM -#), 

'MM«l»SI»^rj«S!l (16.4.4) 

5& (M.-5IM 16.6), * 16.3 *MtoT«f&«fcttKWS«W ECMflrtHS*. 

6J ® ^’**8F.»2fSi* i » - 




e^- 73.035 3, gp^jSJfiM, GEW W^LSfc®fil - 169.928 2 

* m ge w m w.* si w ^ *t *• w * le m * w «nfs * * fei w » » ^ w ffl m 

mZ£, ft 2 fr«7Wail32^WGLSls!iJ3#5i], 
MM 16.3 «t» ECMWSlft&JRij- FEM KgrSfiTT fct«. MM 

$ T * 16 . 2 4 1 K ill A ft m-t * ffl: ft ft *s £ tst W lil M *t « db' ¥- vc Hn £ ft £ *h„ 

Ai£±iM X 


&16-3 fSfta^^KsSSSSWEMcftit 





/ Cfci+tt 

p {g 

f®8£ 

-73.035 3 

S3.949 5 

-0.869 9 

0.387 0 

x 2 

0-107 6 

0.016 8 

6.401 6 

0.000 0 

mm& 

GE 

CM 

IJSS 

WEST 

0.345 7 

- 169.928 2 

-9.507 8 

165.561 3 

13.874 75 

R 2 - 

0.016 8 

= 0.932 3 (GLS) 

13.023 5 

0.000 0 



HBmnsaiH! 

PiSisig 



§ 16.5 


wt-MEtf, FEMafiECM? s^mism 

S^Jfc&^Xt^fcafcttJgamjSu Mi®# c f «(^!i3Ji:X^j'aJnrt6Wffl^ 

ttJHftWfifc. 

^IKJfce.-^X ap^ECM-Rlfil^ig-Wj g s, M®:*§3cK, 

FEMMHTSBSJSffl—ffio *ft'^S55it3A:iWig^?a5^#(l-'i v sJ4^^'-Il!!0 

ftfli*»r«iin«iiifS5i!EAa»3***i[ s 

«». e,-rt*rt*«M!6*, K£W£9, IP4.Miaf]j#a: 

STS 6, 

(Wooldridge) J?r±?K 

(IPO 

ECM W»Aili§r,§, e,/e 


« /6 # j» *t iff E7 *& #r ^ 


>611 























•t.«, tfa#«81T, 50>h)WJI->M8i#lff*affWfiiftJB^W«W. 

FEM ft ECM £ |0jW * ffl 

i£*fl**nmift«i«9? iil, 

1. % r (n*frajr99®aiw«a) s^ifp n (MBip-Ttw^m) «/k 

Miswttigftit^-vMSJiWflEJprfo FEMniii^jjnur^, 

2 . a n «*iTff r«/jMi* F r"l‘fc— 

T, fcECM*. /3,i = /J,+ e f , Sfi e< MfimfiTMfr, lftf£ FEM * S 

««w§b+ it®r£*-*«=«„ so %m fir mm* t^w^?s*«i*f« 

fem^sw, map*#** 

if BiiiA.FEM't>«»l»ftTi-J|JlMJi*«W < , 

4. jsnS N SAffn r «/K ECM WS-ftfliS, $4 ECM ■fSif 

attFEMfirit*Sf^f* 0 [131 

FEM ft ECM 

H, (Hausman) ^ 1978 J"—'Nfclft ttTfc&'P# 

FEM ft ECMttTHlttftWS®iiM#S 0 ae#fftfildJWttS4ai+tt*-'h# 
fififMio f , FEM ST 

#^4>w e, 

ft7F£»r£&& t (DiNardo) 0f«Hj 

»»«. nMnmm: “.&#— 

y HS#-w»an-ietffffi‘»5s#®^faa0S*i$as{esiiiaiR®fi®fp?ft 

3sa»att««o 


§16.6 mnrnmi: 


Ein?Fj&irfj5ff m , m tl w ±®m* m km & 

Wo "T in* a& sniy 

TMiSc 

1. SJ!l#*l»fitttt#. 
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&.m&¥i*4K • SL*#, 





2. ECM ^ II'ttWfniQ'tto 

3. 

s. 

6. SttBfttMfi. 

*®***»*ffiwa, ®asw*ttffl»ss#9jR»iH!jE3*a. aistto^ 

ttWiUR. 


16.7 




652 


#■ TUft iM" Ht |sl © ± ft $>fJj M o 

2. mmmm&mnw ?»„ »-, #r. 

aasaffi*«*®awa, isf!i«*Eina#w»$ftwai^. jsh, a 
w*»ttaintt«w?z**aawft*«a 0 

3. «?9ft«ife«ii}T^^ttif-*i*l«W|BJH 0 

aiiiwsi® (Wining 
tt) fttflRiffaifftii (fe|*natt£> MRigiisgao a£*r-^£tel»] 
U, fct.tra$.&P3—ntjj^+iMMoMSyUfl^o 

(1) S£*jt&M (FEM), <2) Bm&&M (REM) 

(ECM) o 

5.&FEM*, 

* > h > h^jft#*iif^7e*-siaw«fffia“*SEo *T*jrFp3itt*te f 

&£'# (LSDV) ^®1 0 

£fcf«o LSDV ft-f-ifc ,&§£&, SM®#7tMg N&ftjz Etf, « 

fl#^9IAN^*#36i ({a*j£T^®#8g^), 

E&Jf o 

6. ECM ft FEM S0-^-®K!t) Q ECM ^®Si-^^7CMHSgftft—t' 

8P4, 4M*#we"m&R*i 
ECMffljtf FEMflffWA& —'HftA&ftfca AK±ft 


►6J3 


m i6 m mwmwmmmm. 




7 . 
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f°i®a 

16.1 (a) w re]^? j is: m fu ( C ) 8*ij»iBW4tj£* 

it-*? 

16.2 -+HJg#lS*!8 (FEM) iE&^JMPm 

^fH*(B]«lSfilM^*jK, Wa, FEMfi®#^#ajS|>bS|jaE«? 

16.3 (ECM) Sfsfl-^il? FEM^fl-*,* 

Pi? fl-4nt«EeMS3Sffil&? fl-Aatfll fem 

16.4 FEM, ft*z:*S#l** (LSDV) «SSltt/r2*a£«tfi 
WEgiJn?? 

16.5 

16.6 (16.4.4) &\mm 

(16.3.6), (16.3.7) ft U6.3.8) #tffl-A1t«Jfc£? 

16.7 &mw—^M isas 

?S81J, FEM £5J| ECM? %\Y y A r> . 

16.8 (16.3.4) ttmjB&S*, pq^SlWraieafcfflilBB*#^,? a 

m\- 

1 6.9 xtT^^^ifewsww^, & 16.3*sa*,T $^ecm 

5h*^ (16.3.4) •t*J5f£ffiM8*i3;ifcfc«, ftnmflfifri# 

16.10 a^MMAs&Mlfc, fcffiSttHffiitl*—f-XR^ilfeAll 

Msff#pj 3 774 ikms'j®, a^w 
<#jaJt + 4F» 

fisa. «&»#{£ <s = i. K(fe*o), (* 

It =1, 0)o FEM ffl ECMo 16.4 

a. auMJurssFMjic? 

C. Sn^WIBWiS. fc&ffiSW+SIS!? 






16.4 

X^3f^(S3E« ; x«&f!5t=l*Sr 






1. ¥SV© 1(20-35) 

0.055 7 

(0-004 2) 

0.039 3 

(0.003 3) 

2. #&!£ 2(35-45) 

0.035 1 

(0.005 1) 

0.009 2 

(0-003 6) 

3. <£»{£: 3(45-55 ) 

0.020 9 

(0.005 5) 

-0.000 7 

(0.004 2) 

4. lpj&IS4(55~65 ) 

0.020 9 

(0.007 8) 

-0.009 7 

(0-006 0) 

5. ^$13 5(65 $IU t) 

-0.017 1 

(0.015 5) 

-0.042 3 

(0.012 1) 

6- W—^Wifcjlli* 

- 0.004 2 

(0.015 3) 

-0.027 7 

(0.015 1) 

7 . nr-¥Wtt*x® 

-0.020 4 

(0.022 1) 

-0.025 0 

(0.021 5) 

8. a®(8Hffl 

• 0.219 0 

(0.029 7) 

-0.267 0 

(0.026 3) 

9. $95 

- 0.156 9 

(0.065 6) 

-0.032 4 

(0.033 3) 

10. 

-0.010 1 

(0.031 7) 

-0.121 5 

(0.023 7) 

11. #« 


- 

0.849 9 

(0.043 3) 

, 2 

0.056 7 


0.069 4 

S6JK 

3 135 


3 763 

*3 774 mil®: 




§ afel T Cheng fifciao. 

Analysis of Panel 

Data y Camb 

idge University 

Press, 1986. 

P-42 . Origiwii c 





J.A-Hausman, “Specification Tests in Econometrics,” Ectmumetriia , vol.46, 

1978, pp, 1251 - 1271. 






: :Sx8;SftiSvS> 3»88.1 w'JJfi IS 

85®$$®* 


Wv&MS&Wvb 

:j7i::;: : ;g-qss|pgj 
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16.11 

a. 4 - y = (w^tn fc x = Mffr« 

1990 & 1991 JGfU&S!: V, = /3, + i3 2 Xi+ ,x, Mffi 

•H- = 

C. K#, *fU|i|)&*&*, 

d. K^-sO'f-WS, *ft*£i»m 

e. anJUtf, 

m*$\Ag'j?'tmj.%M'! 

tfo 

16.12 «#g«i 6 .n. £&£iSM£®ia;£Hs, 

® “»ms^„ *TiS4*s»«59ts«fflss8#+itifcai»9is 

Sl£&l£o 

16.13 iasji6.2 <fjgifferifew#-f&»A?isaKEift, 


M is # m* i#l& mismm 


► tf!5 








SfiRSfxffiit. M 80 fcWWffi»»£&*&£* 

(16.3.1) *&*„ 

RSS, RSS, BJBffifljapsjElftlfto 

B? 


16.14 ^16.5 “f^tbr 1980—1999 

JfcM y (%) 

#Mi: 


1992 -100)- 


* 16.S 


»B.A**U2XHMSUtt* 

1980—1999 

^:S:fel»-"S8SxSxSif% 


m 


fin®*: 

3SS 


/Mtfx*. 

||7L//J'&f 

% 

/J'ftfXfe, 
Jg?E //he* 

% 

/J'BtXK, 

Jl7G//h$f 

% 

1980 

55.6 

7.1 

49.0 

7.2 

43.7 

7-0 

1981 

61.1 

7.6 

54.1 

7.3 

44.1 

10.5 

1982 

67.0 

9.7 

59.6 

10.6 

42.2 

11.3 

1983 

68.8 

9.6 

63.9 

11.5 

39.0 

11.8 

1984 

71.2 

7*5 

64.3 

10.9 

37.2 

11.7 

1985 

75.1 

7.2 

63.5 

10.2 

39.0 

11.2 

1986 

78.5 

7.0 

63.3 

9.2 

47.8 

11.2 

1987 

80.7 

6,2 

68.0 

8.4 

60.2 

10-3 

1988 

84.0 

5.5 

76.0 

7.3 

68.3 

8.6 

1989 

86.6 

5.3 

84.1 

7.0 

67.7 

7.2 

1990 

90.8 

5.6 

91.5 

7.7 

81.7 

6.9 

1991 

95.6 

6.8 

100.1 

9.8 

90.5 

8.8 

1992 

100.0 

7.5 

100.0 

10.6 

100.0 

10.1 

1993 

102.7 

6.9 

95.5 

10.7 

88.7 

10.5 

1994 

105.6 

6.1 

91.7 

9.4 

92.3 

9.7 

1995 

107.9 

5.6 

93.3 

8.5 

95.9 

8.7 

1996 

109.3 

5.4 

93.1 

8.7 

95.6 

8.2 

1997 

111.4 

4.9 

94.4 

8.2 

103.3 

7.0 

1998 

117.3 

4.5 

90.6 

7.5 

109.8 

6.3 

1999 

123.2 

4.0 

91 .9 

5.7 

112.2 

6.1 


IS® 1992 = 100, 

KWJftSf; Economic Report of the President. January200I, Table B109. p.399. 
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i&VFft&PHh ■ i+ * jg gf eft * st 





Y „ - Pi + h X ie + «.> 


( 1 ) 


b. tt5't-B£M&3l (!) tgfffeif. 

c. a^^sofcjaaijg'fetftisio 

d. ttrf-®SgMHM 0 

e. 

f. FEM ££M ECM? i£ iB M 31 * 0 

[aw 

[1] —#'i^ : %45;i= G .Chamberlain, “Panel Data”,in Handbook of Econometrics ,vol. 

51 , Z.Griliehes and NC.D.IntriSigator, eds. . North-Holland Publishers, 1984, Chap. 22; 
C-Hsiao, Analysis of Panel Data , Cambridge University Press, 1986; G-G»Judge, 
R.C.Hill, W. E. Griffiths, H. Lutkepohl, and T.C.Lee, Introduction to the Theory and 
Practice of Econometrics , 2d ed. , John Wiley & Sons, New York, 1985, Chap. 11; 
W. H. Greene, Econometric Analysis ,4th ed., Prentice-Hall, Englewood Cliffs, N. J . ,2000, 
Chap. 14 ; Badi H. Baltagi, Econometric Analysis of Panel Data , John Wiley and Sons,New 
York, 1995; and J, M. Wooldridge, Econometric Analysis of Cross Section and Panel Data , 
MIT Press,Cambridge,Mass. ,1999. 

[2] Baltagi op.clt. ,pp.3 - 6. 

[3] Y.Grunfeld, “The Determinants of Corporate Investment,”unpublished Ph.D. 

thesis, Department of Economics, University of Chicago, 1958. 4$4* 

S'JIfflo H.D.Vinod #1 Aman Ullha, Recent Advances in Regression 

Methods, Marcel Dekker, New York, 1981,pp. 259~261o 

[ 4 ] «^ft«Kxt0jQ^wwjHaa»raRaw. *a*#ig«K, 

a#R*T-^0*l* o Aft, 

[5] S-'if 0 Judge et al., op.cit. Hsiao, op. cit., pp.9 - 10 c 

[6] T S 1 4* $1 £5 3P S 4S , jAl Terry E. Dielman, Pooled Cross-sec¬ 

tional and Time Series Dam Analysis , Marcel Dekker, New York, 1989, Lois 
W.Sayrs, Pooled Time Series Analysis, Sage Publications, Newbury Park, California, 
1989<> 

[7] Arnold Zellner J£ fH 0 £ 
Terry E. Dielman, op.cit. Q 

[8] Dielman, op. cit. , Sayrs, up. cit. , Jan Kmenta, Elements of Econometrics , 2d 
cd■, Macmillan, New York, 1986,Chap, 12. 

[9] Kmenta, op. cit-, p.633. 

[10] Kmenta, op.cit., pp.625 - 630, Jt + W Wife g fl 

Mo 

[11] Wooldridge, op.cit., p.450. 

[ 12] Judge et al. , op.cit. # pp.489- 491. 

[13] Taylor BSifclB . 5 T^3 N - K> 9, jt , K *^1^] 

o W.E.Taylor, ** Small Sample Considerations in Estimation from Panel 


m i6 * *t * & m mm m 
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Data, "Journal of Econometrics * vol. 13, 1980, pp . 203-223,> 

L14 ] J. A. Hausman, "Specification Tests in Econometrics, * Econometrica , vol. 46, 
1978, pp. 1251 - 1271. 

[15] *0^'#W, Bahagi, op.cit., pp. 68- 73* 

[ 16 ] Jack Johnson and John DiN^rdo, Econometric Methods , 4th ed., McGraw-Hill, 
1997, p. 403. 
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- ii-M & & # M OB 








(itx) warnd, z**reffi«»g (a*) fit. afti-e ******mm 

m (distributed-lag model),, H$*W — t* 

M't'WBi £, ttflnEfcS (autoregressive model) 0 «5n : 

Y e = a + /? u X l + £,X J _ | -t-/? 2 X I .. 2 + M( 

US 

y ( = 0 + i 2 x, + yy l _, + « 1 

X ¥5(> Stl 3SS $lf §8 (dynamic models) □ 

aEia^ih^wjguiargiftaffl^ttiisgw^w^+o ***ta;*« 

1. m? 

2. nusMsastt*? 

4. a®e*i£:a»*j§«S3!;2:is)**a£*]K? jnm^r, 

teM.-"MI8W»»—^wj? 


►«is> 


* n m &&n-MG#F«m .- a ®ie^ #-i*MjGmai 
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5. *.$**+|5i«? 

sias? 


§17.1 “bitbi” & “ifiB” 


$* y (Mtt) M8- (*) $# X (j&»3est) fin 
-ttULMmiMk, Y xfx MPi&:W-^B*|SiJ«J§jS, a 
(lag)o o 

m 17.1 

2000 JItg, #«£•££-# “AX 
tt” «*». BP^-f$S£, 

* A M * ffi ft £ lb j* 4 ft £ ft H)*» 

4 ftSlttA«raft*;&p4:J& , Aflm##3F*f A 

fcb&ift, £i£#-fei*'>fe££ l fc AJt^i^ W*-^{#*3 800 f 

600 *7C, #T-#Jt^o400 ^t£, SHEJjfsfrttfta-JB A 
ftf. SI# = #•*-, <fcA«l^##*i!M*ft;bM 800 #*□ f-AUMlTTfe# 

Y, = # fk + 0.4X, + 0.3X,., + 0.2X,-_ 2 + «, (17.1.1) 

WXA^Ao 

tn <17.1.1) 2 000 f.«:A4r*-A 

Bfc, & 07.1.1) &#&«!), *^*-#0 (iftA) Hi 

^ a &*?& # # ft * # t at» # ifij ft ^ % m *> $ ms, a- * # j& # a 

(17.1.1) ft A ft*S 17.1 AS 17.2 ft {fa. 



• »-*»m #3&*6 


H17.1 






*r«] 
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Smarts 

Y,= a + ft,X,+ ftX t .,+ ftX I _ 2 +- + ftX,.*+«, (17.1.2) 

£* 8 *r a 'htf 8 « 5 R*jstt-+£#*g*?s!c sh^gi# x «- 

Sfc«!Swa0P«UI3»;, l,; »B^«;JS x 

#«i#sra-*¥±, m (,% + p,) *&£BT* Y(±5{ft> w**, (j9 0 + /3,+ 
ft)fetfiST»i YS&afls, i!Ujft»o IS, g 

a**i*js, rnmn-. 

K 

Eft - A+0I + &+ '" + ft = P (17.1.3) 

r - o 

pff-fc ($ft££M7i£)„ $C 

wains*.: 


/s 


* 


ft = ft 
»,■ " * 


(17.1.4) 


mm >j fto =?&, 

w«'* t 5isc8a&*i»* (gp.&#s*i§:) 

0s>jm^0® (17.1.D, 

Mft, MlStJ!ll**0.4 + 0.3 + 0.2 = 0.9WiefeJ!|a»#|*«l«J.- &&&%, 
BBS'S Amin 1 J§5E, 

4on#, teT-tE&mnm wmfr, BT-*F-BXi*«*2o j*#, &#, 

iftASd i 90 MamM- & i&m 0.9, 

«£#3<JS0.44, 0.33 mo.23, *0JJ X — ♦ttSEftWAii&SW44%$t3lBP^ 

fit, -^ia©^77%tt«B£, issa®—^ifeSS 100%, 


ft 17.2 8f?»ffi(SHII$S)tifil]| 

«*>*»««■*tt«a 7 1 000 HS&*! tr¬ 
ails, 

t»t ft *1, 20% 

«#£-f 1 000 ^7C[ 1/(1-0.8)]-5 000 ^x. & 5 000 M 7G ft $-« 


m 17 m : e tzn&jf 


>621 




6S0 


5 000 


4 000 


3 000 

2 000 

\ 000 


1 2 3 4 S 6 7 &S? 

i ooo r*as 

s i 7.3 

(#]&>£&:£ i ono *j£S. 20% ) 

W17.3 

ait#**£ 
***-#«*» ft 

«*»«**J9rlk. £tt, *ft»**j*15#*W*ft*.filft.fctf**** 

***«, + - 3 £!| 20 4#&$#/§■ = 

17.1 + , MlB^rf,#^ ( = 44t!fe#t$ 

+ »«»#*+**#«) ft l%*'ffc#*fi*Hfe3fe.20'h#AJItt®*o 

(L%) = Urn.-) , 

At£i+JiS.;f f$ 0 «£>* 0.04 

*#*!*.*&#«■ «, 

(it#$,1ttffl ## ft) ^dlT PltMlfft, #»# *1 1% 

stf, SiSfc, Wo = 0.04 1 rf5#H 

SJmiMMtttft* 0.04% o 1.03% . t5k*-fc® 

SSife, #i|j#»#*il%, iiilft*ffr#J:ftr^fc$ft-feE##S e 
Mr «##»**>!%. 5t#J&Jfc* 4&t£l§> 1%. 
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*17.1 


#*B=tSB:1955 *PS£ 1 ftl 19694*£&.m u =« 


S61 


P= -0.L46+ ^ ™M-i 


(0.395) 




i*i 



\ 1 1 


** 

| t \ 

»*fl 

0.041 

1.276 

m s 

0.048 

3.249 

™ 16 

0.069 

3.943 

"h 

0.034 

1.538 

m g 

0.054 

3.783 

™ W 

0.062 

3.712 

m 2 

0.030 

1.903 

™ 10 

0.059 

4.305 

»hft 

0.053 

3.511 


0.029 

2.171 

"hi 

0.065 

4.673 

"hv 

0.039 

3.338 

f?i 4 

0.030 

2.235 

m 12. 

0.069 

4.795 

7/Z 2ft 

0.022 

3.191 

™5 

0.033 

2.294 

7)1 13 

0.072 

4.694 

zl) m l 

1,031 

7.870 

m 6 

0.037 

2.475 

?/l l4 

0.073 

4.468 


10.959 

5.634 

w 7 

0,042 

2.798 

*»IS 

0.072 

4.202 




£ 2 

0.525 








se 

1.066 








D.W. 

2.00 








?&: Keilh M.Carlson, “The Lag from Money 
Si . Louis., October 1980 , Table 1, P . 4 . 

to Prices, " 

t Federal Reserve Bank of 

;..•(:« :8a: v :; 

ssssssiliS# 

wmm 


mmm 



■?-'<Qft::>i:.-* : *o-<. 



0IJX7.4 

witkxk (r&d) ^ 

“. 

fe, + #&.*.«*5N- 

H." W 

w i7-5 as 

: ?-Wfr%rf$ZttLtfi!%.$o r#^S, £ 

4Bjr»*ftSfc. t#o 17.4 W*, 

0J17.6 »&&&]&«£! 

&&%$&$%%'¥, ft#>M ;**«!*■& 

jr' 1 7 '* J» ,s it * is * * i: S »’ i@ -S .#■’' jjr rt> £- # 32 










/ftfcflWo *$E*43t, 


I e =0(X,-X, ,) £>0 <17.1.5) 

**/,*#/**!#&*, x, A# r BiMViP tb, x 4 _,ft# (* -l) 
#/**<> 


«#»/•<«■*?* tn *<&**) 



Paul R. k ragman arid Maurice Obstfeld, internal tonal Economics; Theory and 
Practice , 3d e«i,, Harper Collins, New York, 1994, p.465. 


§17.2 ftjgftliSB 


l.itajtwea. <m&) Ain&tfM&Jtft 

*-itgfi5»o 09 An. *?**+«im*jatwtf8r»ttA{rj, 

Wit. -PfWS, AWA-^MSWiEM “ftX" 44 “iBsHt” ttW. 

stt, axtawttAi**ni»M**a»»jiirjBe>ii^mjg: in*&s-tt 

#£JE£»#tattiftAtt»e* 0 {0£8'JAJSiS(8i£, *#£ "ffi’fcTEWo 
««* 2 . &*±MJgig 0 fitttfJtfMafliii ns, K*W«H&TR«ffiffl» 

*ft#3?a;*«#eifco 3cm, K*W«*»»ii<HSI Cwa=f»)o fit^K 
in#An«M£fr«Ttt*TOWfc, 
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«58F» <)««•* - 








BSJa. 

^^e^t'jSro 

3. *ijsi;WJS0o awME-tfejt^^So mta, nm±.Mx#&wm 

»nafM.-^»aF*«R»*jB»»si»-'!‘3K». -s 

Ae«Fftfl«*^fftta^HSg^#3H:Snitt-<F*, ^^sfc-t^WftJWWSK 
P^4>, SPA, 

4 ft 3 £, “&JS" To BUS, 

»it*i««iy»-^o ajRawass^rffjaMiwawiiifflftaiw. *n 

ffiJifittfe T-«Ao 

fc^-taiKB. WSfcStJF^Stf + 'fcWlfcffi. 3*.&9J&Jl!ifi8fe;fc£ 

aflittJSJWffN&Jfi'iftAi* 

tt-jR/J'^ (i^Miif) «&«*»#«. «SSIiAgiS(®li-J-S 


§17.3 Jfait 


W 5! : 

Y, = a + /3 0 X, + ftX,_ 1 + ftX,. 2 + ■•• + «, (17.3.1) 

<»©} mM[ infinite (lag) model], Wife (17.1.2) 
-&&«£!, k e.-a^rromj^^-pg (»@) frizftiismm 

[finite (lag) distributed-lag rnodell u tfBjfflf§Cl ! i$'K?f'S!! W, (17.3.1) M^F$& 

#±i»4ta, 

(17.3.1) 4*£Kj a ftti 0 56? (1) 

i+ffi- (ad hoc estimation) *0 (2) ^ 

*1T4**l*a5*:tttt», #.SfS 17.4 t?^W#^^-^So 

»«* «, 5Ei6W), & 


# /7 * 


► 625 




X, x, 2 , Hitt:, W*|J±, 

(17.3.1) IWfttf-. (Alt) [T, »J£-fBffi (Tinbergen) > 1 &f £ ® ft ^ 

ttinttaffstiaxt (17.3.D afrttit, EPi-jt# y, *tx, raja. 
ft y, xtx, «x f _, 0 ja, y.stx,. x,_,»x, jraja. & 

- fit m ff ft % it=f 'if B $ tft 0 !S « ft 5T jfcSttt _t * >11 £ 1 

(*!E*ft*eaii&3eiE) £11*. Mfc 

&%&&&&&&& Yx>fffvT^*x waya„ \mm 1930—1939 ^afajft 

Y, = 8.37+ 0.171 X, 

V, = 8.27 +0.111X, +0.064X,., 

Y, = 8.27+0.109X, + 0.071X,., -0.055X, 2 

Y, = 8.32 + 0.108 X, + 0.063X,- k + 0.022X, 2 -0.020X,_ 3 

■f, x r _ 2 »««^iftje. #asisw-tsit, x ,. 3 mm 

ifMiffiji'iiiiiii#. 

iptfUlTW—Sttjfi: 

2. »t*m a **«*«'>, 

JfW. 

3. emas, *a*aft (»js-) fi-iis 

waisi» ss, «sa®tt-jrw i tt$, surm#iifaT («&&) « 

(ii) 

4. (data mining) ft 

Jig, SnU, sa^-fnft^ i3.4^-ff0f#siJ6O, fcj&WffMtt*, &$$ 
at-f±aisjffl. b®, jaa-sm 

%*o 


17.4 


%£*a; (Koyck) (g&mn 

)A;6|!g®J§ft#«.J§gi£! (17.3.1) 3TJ&, /3 «5Wffl ft ftM, 

«S2<f ► 


* if *«**##«& 




(17.4.I) 1 " 




A* A.* 4 *=0.1,- 

a (o< a< l) . Bii l-A 

(17.4.1) ffi&lftftft, «>Ng*’« /? *»£»{6 hS/jWjfcifoM/j 

(*A<nt»), 

tttt'i'o *&. liTUHtt, SffJfP^AinrM'ftA 

SttiiiaaiW‘teAX.tSHlj-j'fi??WS'q5l3}S^Ao ffl 17.5 fl5*£T 

mejRfkAMffi. A MI&T-A 

(ft, AeatiSi. ft IfnASSifi^. AsMilttl 

x wnisa*iu*t y jfn^e-wiw® 


y 

A 

A 

ft 

ft 

ft 

ft 

£10 

0.75 

ft 

0.75 ft 

0.56 A, 

0.42 ft 

0.32 A 

0.24 A ... 

0.06 A, 

0.25 

ft 

0.25 A> 

O.O 6 A 0 

0 . 02 ft 

0.004A, 

o.ooiAi — 

0.0 


0* 



® 17.5 #«»£«;<: 

i£.«#e»£«5$WiaTttr.&: (1) — 0.fs*g A BPJfBfcjf p $ 

(2) fi$TA<l, BP^SisWm p 
tXfi; UA (3) jft£. 

A = A(j-Z-j) (17.4.2) tiz] 

*7 (17.4.1). (17.3.1) 

Y , = « + AX, + ftAX,-, + ftA 2 X,. 2 +-+ u, (17.4.3) 


* 17 # # « it m & mm 9: 0 B0it3 * & Iff m J& * & 
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ttgsis^ssrtitf-ti: rt&M, onttMi 
W) ^tfeSUil^-rr^feJFiSlH^a^^fJo 85jfff%#*JStlffc7-1't'Jl£ttM 
M&jftk 0 ffe)|*F (17.4.3) »Jg—JHffiftSJ: 

^: i = “ + PoXi -1 + A>AX, _ 2 + p 0 X 2 X ,-3 + ••• + u ,., (17.4.4) 

A # (17.4.4) %, 

A V,, | - Aa + A/3 0 X, _ , + f} 0 X~ X, - 2 + )3 0 A 3 X,. j + ••• + Am, _ , (17.4.5) 

M. (17.4.3) «i- (17.4.5) X»: 

y, - AV, _, = o(l - A) + ^ n X, + ( M, - Am,.,) (17.4.6) 

66? 

y,-o (l-A) + p 0 x, + Ay, ., + V, (17.4.7) 

8 +«, = («,-Am, _,).» m, »m, ,«-'N£S&¥i $ 0 

$ (17.4.7) |nj (17.3.1) *0tt, 

6 , a, ftfllA, J» 

v,-ift#x,. It x, j, •••, ituftritftsttwfsi®. 

1 . i&t y,.,*****£-. mui- 

*—*a0ia*£. 

2. y,. I wma«?ri8^4-sifcw-±wiqii 0 y,-,*ny,-#, snata 

M, 0«—TlftA**”* 

as, *ffgft£#&#n*Ltt, m 
*• *o*SMtawis, Hiit, wn&m*nm 

Y,.,m^msL&- fg ^ 0 (ft» i7.8tr«finffi!»iEisjii'hR*± 0 ) 

3 . £n*&«g (17.3.D 4>Ttit^^M,, »,= 

(m,-Am,_,)o W, M, liUgfMfl 

ft£# 8 l. BPftJgteW M, w , Hilt, VfcT 

y.^zk, 

V+ttaa-Mq*,, 

4 . jfg y wmaairTttffl«*-R#ttiitt*2|c*3g2:- 0 mat, & 

ytijsw, Jj&z-mm 

& h (Durbin h test), Wlf.tp, 17.10 
668 fiq* (17.1.4) +0f#aw. 


- «-*««*#*« 







Stiff (mean or median lag ) 0 




SIKASEftW 50* WMttWfil: x=fT%^£M, ■FM/SWSnTsS; 

(#S^J® 17.6): 


#^£*3! :+##£= (17.4.8) 

TS, ^ A = 0.2, PI + <a?f )s& 0.430 6, {§ A =0.8, U «t» fiZ W Jg S 
3.106 7 0 mXf-^ifi., X-t T-ffS—ttm, Y WA$fkW 50% 

. ffixtTfs-mmmnm&ttz? 3 %.■%.& 50 % 

a-xttfc#*#®, a ma{6 «(s, 






= - 

£&* 


So A 


X*T#fc£gSl!!, TgMffjg* (##3Hl7.7): 


♦ (17.4.10) 

ii#. %\ = \, JMVJftffjgft 1„ 

ikKl ±t>fifcBr?*&«!#m, 4’ftfn 3 F*J»e#|SJ& y xtx Hffift&aM 
- ia & m . #*17.1 11 +«, 

3^ o 


« 17.7 Ai*);8» 

*+«***7 1970—1999 *H#HA#5*#*fl (PPCE) frA^T 
'hAXZ&A (PPDI) ft**, »*»»##« 1996 ***##. % 7 ift 
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#iS* 17.2 PPCE PPDI iff # £ PPCE «! ® 1)3 

T /if ^ : 


630 **>»»££« 


PPCE, = - 1 242,169 + 0,603 3PPDI, + 0,410 6PPCE, , 
se= (402,578 4) (0.150 2) (0.154 6) 

t= (-3.085 5) (4.015 5) (2.656 1) 

R 2 = 0.992 6 £* = 1.005 6 Durbin h = 5,119 


V±: Durbin h (ft* A iti+ft) 17.10 

*»* Jt# fi * - * £ S * * *1# it g * , HU A * 


0.4106, = - - .- 

log A log(0.410 6) 


= 0.778 6 


A _ 0.410 6 
1 — A 0.589 4 


= 0.696 6, tfe'&H##, PPCE PDPI 


fl& 4 ft £ M H 


!SJ rtl&jBSU 


if. m ;■» >i< o'3:<6.-6'«-^xSx 

# 17.2 

iSiiPliiiiP 

PPCE W PPDI ,1970—1999 



PPCE 

PPDI 

¥» 

PPCE 

PPDI 

1970 

11 300 

12 823 

1985 

16 020 

18 229 

1971 

11 581 

13 218 

1986 

16 541 

18 641 

1972 

12 149 

13 692 

1987 

16 398 

18 870 

1973 

12 626 

14 496 

1988 

17 463 

19 522 

1974 

12 407 

14 268 

1989 

17 760 

19 833 

1975 

12 551 

14 393 

1990 

17 899 

20 058 

1976 

13 155 

14 873 

1991 

17 677 

19 919 

1977 

13 583 

15 256 

1992 

17 989 

20 318 

1978 

14 035 

15 845 

1993 

18 399 

20 384 

1979 

14 230 

16 120 

1994 

18 910 

20 709 

1980 

14 021 

16 063 

1995 

19 294 

21 055 

1981 

14 069 

16 265 

1996 

19 727 

21 385 

1982 

14 105 

16 328 

1997 

20 232 

21 838 

1983 

14 741 

16 673 

1998 

20 989 

22 672 

1984 

15 401 

17 799 

1999 

21 901 

23 191 


ffi:PPCE = A^ffi«^ai,« l99S-¥*7CTm 


PPDI = A^BJ4-ASEfeA,« 1996 tfJejtifff. 

14 Jfc SK ; Economic Report of the President , 2001 , Table B-31, p. 311. 














§17.5 


(17.4.7) M*S+#W3&, 

*. *fe*f*? 1 $SJ; 'Ett'HffaSifciMSMgo «(fff, 
«#**#**, fc-s«t#BTGmifli*#. 

a= 


y, = & + /s,x; + (17.5.D 

»'f’ v= ($|^ai^^®) ft** 

X*=i4j»j. gft. «fflWfc#li£iE#fl]¥ 

« = 

(17.5.1) as, #rB*3jiJiBi#l (BiJSAM) 

x-^njuttaa. 


x; -x;_, = /(x; -x;.,) < 17.5.2) 13 

S l t> y )*/ 0< y<l, #BSMSSS (coefficient of expectation) 0 fHiS (17.5.2) 
ffcillS14MB8 (adaptive expectation) lie & iff xt 88 M ( progressive expectation) 
sKtt«*^3J (error learning) «&, <Cagan) I,4j «».S1*ft I,sl * 

(17.5.2) “ft**?*# (ft!) 

(ffl) MW®, + (17.5.2) £«tt 

£« (17.5.2) 2f«: 

x; =yX, + (l- y)X,\, (17.5.3) 

67/ AUiiiftijIliitiq t 

y» l-y */tXMJratX¥i9. ip*y=i, WJ x; = x, ftJIVJNM£* (jfcBP 
fi^-waus) ^sp^seWo «-*b. &p*y = o, mx;-x;.,. &«*/ 

MfflM**®# -‘5«4 

ft (17.5.3) ftA (17.5.1), SUrmflJ: 

y, =ft + /3|[yX, + (l- y)x;.,]+ «, (17.5.4) 

= Pa + Pi yx, + /?,(i - y)x;., +«, 

«=» (17.5.1) l*e-JB#*l2U-y. SJgftiltillftM. (17.5.4) 


ir i7# && if 


>631 








672 


y, = rPo + r/J,X, + (l r)y,.,+ «, <1 - y)«, , 

- yPo* xPi X, + (l - y) y,., + w, ' ' ' 

+ «,-(i - y)u ,- 10 

itSff]5fc3fc## (17.5.1) ft (17.5.5) ft 

# + £,**# y *fX*— ffifffi (17.5.5) + , //?, Stt Y 

£—3*8. Bfc#r=l, 

it (17.5.5), y tomtmmr M-^ttitte, x, n 

*« ( = y/?.) ri» rumuift. 

(17.5.5) ftaHP&M (17.4.7) 

*17.8*+, ^fn^ititiSfitttfifiKU^SWttihu]®, #4*17.12 15 + 

(ae) ^atsTfiSi*, 

t&TrtfcfcftSfltt-fM&tt 7- #****#ft*#**,«■*4 

itffl ,ifc*#4**,#.&#*l»tt1l!f4 #***;& *«*.!•« 

(rational expectation, RE) (1 i# l|S Z ff, AE fix i& & ££ 

»&ar^+-sfifiiiiimw 0 re j. (Muth) 

R.^ t»i (Lucas) ft T. @*£1$ (Sargent) ItTc RE AE 

fiss^isaM. m 

REwijfiS: “#t'gs l Fff^#4{ta:ffefnw»jaBt, 

#£*&. ” !20) f§5 a£. RE “Hi 

£S$Sttf®JWiU&^#t&Wit£}tti¥#, {B RE AE (K&lW 

«t^j^a^waWo [22i ^fn)Kf^pgAa®i®^®^M^ifews? + , 

“IlUSfefrt 1 S. ^]£/g#r (Stephen McNees) MiS: “>EKtt, il/$ tt Hi W (K 
SR 863 ft — # ‘##(SS (working hypothesis)’ , — 'ME fi 3fe tfe 

W 17.8 S«tei|17.7 

(17.4.11) # ft * & it laH± #j til $] ( ?P PPCE Ik S 
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&&**■*#■»> . itm#****, 








#j PPDI ft-'!'®#) W'Att#} y St »r * (17.5.5) #£B;*7 

1 -0.410 6 = 0.589 4 0 it#, ft SB #T ® * -f AE ft £ ft if ifc. ft 

70%ft£ ff^S* PDP1 ft £#£-*£ft **, £ttfti«S 0 


§ 17.6 




^Mjl] 



675 db m. mmxMBfiB 

# ft ftl 81 ( stock adj ustment) JlK ® 5^$) Sift ( partial adj ustment model) X 

«&8?3Sifc4>Kj£t4 

JlPiS (ft) ftS (flexible accelerator model) o 

Silo ftffijftBA. (Santas®*** y; ft^tbx MinTfSttas®: 

y; = i9 0 + /3,x,+ u , (17.6.D 

iHSfSift: 


y,= y,., = 5(y; - y,..,) ( 17 . 6 . 2) 1251 

»«t> **o<*<i, ^iinsisisa, y,-y,., = £iis$tt. M(y; - y,.,) = 
a.«$ffc 0 

tt (17.6.2) XSJ^ 
*7: 

;, = 5(y; - y,.,) ( 17 . 6 . 3 ) 

(17.6.2) 1K£ffSft£RMI t M5Jf*#ttW£l5s$ifc («R) Jg 
W«(i!iaS$ftW*t»» 5. (IPS s=i, N*l**£l«9f*#ft9T 
a®.#*; spgiftftftRKr («i§i-H*)wrt) isssfjaaw^^o {i£a = 

M«5fo 

ftftjg^^asiWo taut, fcgjfeia, a 

MJB*#*ft-9I««ia. ttS, HS01M (17.6.2) X*fS-<li*#5S: 

y, = sy; +(l-i)y,. 1 (17.6.4) 

ft 1 - i Att«->MrattT^o a# (17.6.1) it A 

(17.6.4) 


JtI7* 
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(17.6.5) 


MY, *=«(ft + / j , X ,+ u ,) + ( l -$) Y ,-, 

■ = Itfo + SfaX' ♦ ( 1 - 9) Y,.y + »u, 

ttmm&fatjm&w&m® (pam)„ 

H (17.6.1) tiL (17.6.5) 

*Hf*#*w*s#i«*B*o 

—fiatlttiHHJBMBtt (17.6.5) #fLX (M. Y t _,tt*tt) ffiri# 
i^iSS <*. R3?ffl <* *Bfc<J/3 0 Hi 5/?, Y JR, ^pI^WHkW-ihK 

««» ( 17 . 6 . 1 ), 

M/lM±tf, 17.6 Y’&Sffi.&A 

ffM. m y, «3«r£i5K*#ft. am m. s$i=o,5, 

Y 2 . ( y 2 - Y,), ( y ■ - Y,) w- 

t-c y'z 


a 

* 



m 17.6 

JK*ttT;R*ftU** *„ fiittifift, jfiSffe 

*J*99) ^Meanss. roe#iiijaiT5(.ttt7HiEft!iffi±w« 
ft. itftt, ttM. aw#®a*aife±#P5tt:%^ 

*TM*ffi±#jS/Stt0ifflg|S!Hlffl5^iB!ig«S)l6li(E^, 4u5ftlM&/5 

AoJXrtei&AM^ttSiS:), PJiSe2tt0!$M£3JW y £&0. 589 4tfc of $?#;*/ 
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Km**'*** • i+m*tx*x*t 









± M £ #-ff; fc £IP)# M ft &fti+ «a, ftffl&^«&fiF*fflidi&fcii*#. 

tfflfcft-A. ieffiii-.^fiiR^Mo BI, W?£# 


§17.7 


#*fBlT«ffl: 

y; =p 0 +p t x; + u, (17.7.D 

«'f v;=asMS^t. m x; = 

y; fnx; y, , 

mi x; BffliSStt«ffl«s!iii^aiTiEftit*e (##^m 17 . 2 ): 


Y, *ft«7 + p,*7X, + t(i- y) + (l-<y)]y,-, 

-(l-5)(l-y)Y, ,+'[*,-to-y)tt f l ] | (17.7.2) 

= a„+a.X, + a 2 Y, i + «jY, 2 +t>, 

e/c *+ v , = 5[ u ,-(i-y)u,,], nfc*anfefta0!att®Mo -enm s/smsi 

Y,. 2 fn us 

AEBSS-#, (17.7.2) tt*|g«a«l->h£a¥*&il8o Ht&SKM#- 

(17.7.1) M-^*«M&fflg*#fi*£W*AifeA|gi&, fiiH “A 
A" “AA" sKfcffiftAM-l'aq&o 1271 

m (17.7.2) »ftft*rpii#i5iiisstt 

MS0BBSS, 0rlU«#|il#Mfttf0Bo itt^h, (17.7.2) Btfft-g# 
^lt.ftrt-0®, Xtjfcftfrm^S 17.1 + . ft 


§17.8 i0!)a+l§y^feit 


t*ifc$jlt. ftin^TlilTWH^fllS: 

Y, = a(l-A) + /J 0 X,+ AY t -, + («,- A«,-,) (17.4.7) 


m i7 m 
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Y,= y(3 0 +yj3 t X, + (l- y)Y,(17.5.5) 


Y t = a& + ap t X, + (l-t)Y t -, + 8u, (17.6.5) 

Y« = a„ + o,X t + Cf 2 V, -1 + v, (17.8.1) 

a*. r?n 

677 jamma, stftsj§ffl«nt*4'-*atfe, 

ssnefiKiitv, 

BPttSffJfifcEttMTiWi « ( «finEU,) = 

0, var(« ( )= <7 2 #cov(«„« Ml )=0a*it0 

£>, V, rna, J.aMHPftSIS + ««£JSi w ,= 

u t ~ Xu, - jo %ZM u, 

E(v,v t . l ) = - te 2 (17.8.2) ra " ] 

Sfitffffi (tt*A«35M), w, WtbT 

(aasfttu,.,® 

aai)o ; 

cov[ y t . ,,( u, — Aw,_ i)] = - A a 2 (17.8.3) 

(17.8.2) mm, 

£$o 

ffi*. i£^*ft-£ H 7S? AlttftHtlfjM, in*tt—Maie*ffl«. KM* 
Sift, fftit«0:*>a:i££S®&tt1I o [29l ®jfc, 

mm, sp»w*#ai4i^-#o «j tt«a + *>, = *«,, «t*o<a<u 

Sjtt, JH* JJ'J &i, tfefjfc 

»*. JUff «&«**&» OLSttth#»ai —atfeffiih, ^UrMteit 
<**»**#*+) :w^iaao®fto t30i ti;ife*. -»&««**: 
v,.,®if »,-,«£«£» WTftsi, u ,3c%* s 

it, Rs.,ji#»±iiia», ikw 

*£ ols»-+**««£, „ 

#7FSiA*, MffiWjt2£iEMMM(§i&/£MT 
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****<» • *t * & «* 4* * 




ols to <«mhs«) mm 

tft 0 oLs^iutSi&ffl, 

ttas«tmjaftttinqatt3ra, , -ns*!* 


17.9 !*&*$£ 


OI^;£jtfW*tBaffl **#*;£* SlSttflf#l*Sl, £H2rflMt$S 

y,-,**^«a?ii w,*3fe. ^shm®, 

oLsmorffi^^^-gettfetj-c (tt* aa«F#a-®/M»«igo) s^sns 
«&£? mm®.®, (Uviatan) tua&iT*#,, 1321 

®««iriiU!l-^ y,-!*** *M », y r _,M@ 

ft, k* 

s»h#x*^* (iv) 0 [wl fijiftg£a^vim x,.,^a Y.^wxftSEfi, #& 

M«0JB (17.8.1) (ft#»^r*T4EiE«#e»»s 
2 Y ' - ”"o + <Si2-X) + ^zS Y<-i 

SV.X. = -SoEx. + a.Sx’ + ^SW-iXr (17.9.1) 

2 YrX,.! = #q 2 X,_! + fij 2 XfX,.., + fi 2 2 Y,-|.X ( _| 

679 at, MfSMM (17.8.1) M OLS, MW OLS 
<#**7.4 IS): 

2 Y« = ^0 + 41 2 X, + a2 2 Y.-1 

2 Y|X, = fio2x, + fi,2x? + fijEt-.X, (17.9.2) 

2 y«y,-i = 6o2n-< + i.E^ujE^-i 

H£jE%;frSft£#l£fM^£tt. MM £*2*, R (17.9.1) ft if Hi 

IM (17.9.2) tti+ttJ^WPJTPMo MB* Y,_, 

#!»,[ = -d- r)u,-^nmm&, w x, mx,. x ^ v , w*a 

(*tt£?) 

fi««aaEas*ft-fia9jastt#ft3g*2ij&ja»siSEfliw, {is 

ittAjEa*-® (17.9.1) 69X,fflX rl |g"IlMfflM (SUffi^ 12 *0f 

jipjw, *$>&&, 

&m, ^AaBi^s^attrajEttHifto at*t, aa&ipifSM#* 
ft*in»ttttT»2iaf, M$s«i5ifli&: y,.,w “#” 


*17* & ; £ i 3 •& $ 
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«, aims a a 3 am® a (je.g«i7.5) faitiSo wm^m, 

BI»«Wft3Efi, met iv fttt»?T£'>*fflffHfto ITtj 

w ««ii} ufi*Mg*, e t& t * * ft a „ :,5] 

#/£#r* 

7-#M, KPSARGttttc 17A m I7A.1 

ir^r®f«ac 


17. 10 





«Jn£rJ&, ft 

to*Kte«ffl + ««£J!Sliafffl**:, JB#£iSS££l$!Mi£2§JlSi 
*, a**&***!«* »„ ftflextMmawMttffiaaai, bp« «, j*?ij 
w.'OiiSttHsMW^o MMB*. £#*n5t 

eso tarn 12 #0f®s8tt, 

(-ft) ats^o aas* gaugin', wttucw d 2 mb 

01 , d fftfflM. MM, JU#£ff]J!il 0 m£$ffi 

SHt* dffctftt, <-8fr) 

W&VtM&T&liJl&M-JT&tol&ftn* d. BB. MS, Is 
** Aft JUT aBEftSi-ifrffaffifcM-'h;*:#* (large-sample) ® 
ft 1361 , fc i£it«, 

12.36 a affistfc^ai 

ASEitfi (W^±W-/S'J'Sffc): 

h^p - -f^-T-vi (17.10.1) 

VI" n L var( <S 2 ' J 

Ml' « = ««■(«,) = (17.8.1) + »JS Y,( = Y, ,)«*»«*£. 

?=&*}&?% 12 P (tfMSitft* 

12.36 !S«»ijHBjfcp = 

0©(gi5^#T, (17.10.1) *» A«tt*«»fe*iE&4)-*o BP: 

A esy ~iV(0,l) (17.10.2) 

3t*F asy MMMJEtt. 

IE$n&l£ 12MMA9. 

*' a “ 1_ T (17.10.3) 

stt^riujRifsj—'Mrawaas **«*]*««»* 
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mmm n.i a »= 30 , p** 

(1 - d/ 2) = 0.497 2 (&:d= 1.005 6} , %-R var(fij) = var(PPCE, ,) - (0.154 
6) 2 ~0.023 9o J»a*fflttA(17.10.1) 9 

'"°- 4!,72 VrTslSSr 51,91 ‘ 17 - 10 -‘*5 

sa? h £»M.*S«iE;S#lS, 0r W « H id jit W h 

AUBttaffl&'Hg?*, mmmtefkftiE (if.) mm, §?iett 

h 30 -£/3.$* = 

SE® h 

1. X Y Snlg 

m . it# a b*ki**j*»j§ y«.,»*»»*• is, 

2. Jtl*[* v»r(tf 2 )]jBii 1, (*jft4?) *tf, &£g£ 

+ . a»«j&^?iriggE. 

3. ft*:# Alt-®, A 4 1 MS ffip *&#&$,, $n 

(Inder)' 37 ^®*^ (Kiviet) :3S 'Mfl W , % * fife * ft ft 0 

*8tii, sg aom^, x«mt&eag#3m3£, 

f, waft*a**#**, #«ttit±jeas»*jfc, BiftittT * ¥mJ ir ' 

17.11 — d'SSHWT: in t: ;*; M “ rfi * * , 1979 $1 1 
PJf M 1988 4 fg 

gpifrfi^# (A#tt£l 5 a&&aEA'lffi$)* #STIS 

't'mmJ™'- 

M? = p 0 R*> y^“. (17.11.1) 

Af;=a«L«fe»»ii3 s* 

i?, = -K®3*J45.% 

Y r = *|fc.&HRlKA 
*T««tHStt, nT5» (17.11.1) 

In M; = In ft + ft in ft + ft In Y, + a, (17.11.2) 

682 *^SM*M*pJgM}S], BP; 

m, / m; \* 

M7T(m^) 0< *<’ (17.11.3) 

(i7.ii.3> (^f) ft, 
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4t«;£rattlSJe»—(;*«■■*.?) (17.li.3) XffTffl 

!aM, - InJVf,_, = S( InM * - lnM,_i) (17.11.4) 

m (17.11.2) (ft In Mj iXA^T^k (17.11.4) mm&M, %: 

In M, = Sin )3 0 +■ j3jSln R, + /? 2 Sln Y, + (1 - S)tn. M ( ., + Su r 

(17.11.5) [41 ' 

17.3 a&fBift&igo & 
1979—1988 » — #»». $#SgX 

*S M[f& SB$^7C(C$ ). H7J ], F(iextii»*ilS, 

1981 =100), GDP 1981 *«Mfci+JKCS , ¥5J)» R(90 ^±^<2- 

%)« t4al Ml# 

%, GDP iEtt*(iE«ittA*E!L), R 

ft. Ml #aj®S£tt*l&, 0r£+tM 

f*J ,§.&■£? tSfl£)o 

®!Qig*liHTPjr^ [431 : 


InM, = 

0 

.856 1- 

0.063 4 In R t - 

- 0 . 

.023 7 In GDP e 

+ 0. 

960 7 In M, _, 


se — 

(0 

.510 1) (0.013 1) 

(0. 

.036 6) 

(0. 

.041 4) 


t = 

(i 

.678 2)( - 

4.813 4) (- 

- 0 . 

,646 6) 

(23. 

.197 2) 




J? 2 = 0.948 

i 2 d =2.458 

2 

F = 213.723 < 

\ 

(17.11.6) [4,i 


£§%£§ 








* 17.3 



ftrp 


GDP.Jn** 



®£f{g 



Ml 

R 


P 


GDP 

1979- 

1 


22 175.00 

11.133 33 


0.779 47 


334 800 

1979- 

2 


22 841.00 

11.166 67 


0.808 61 


336 708 

1979- 

3 


23 461.00 

11.800 00 


0.826 49 


340 096 

1979- 

4 


23 427.00 

14.183 33 


0.848 63 


341 844 

1980 - 

1 


23 811.00 

14.383 33 


0.866 93 


342 776 

1980- 

2 


23 612.33 

12.983 33 


0.889 50 


342 264 

1980- 

3 


24 543.00 

10.716 67 


0.915 53 


340 716 

1980- 

4 


25 638.66 

14.533 33 


0.937 43 


347 780 

1981- 

1 


25 316.00 

17.133 33 


0.965 23 


354 836 

1981- 

2 


25 501.33 

18.566 67 


0.987 74 


359 352 

1981 - 

-3 


25 382.33 

21.016 66 


1.013 14 


356 152 

19 81 - 

-4 


24 753.00 

16.616 65 


1.034 10 


353 636 


^ ^ ssgmmHWt ■ it * « «r * ■* «* 
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1982-1 

25 094.33 

15.350 00 

1.057 43 

349 568 

1982 - 2 

25 253.66 

16.049 99 

1.077 48 

345 284 

1982 - 3 

24 936.66 

14.316 67 

1.096 66 

343 028 

1982-4 

25 553.00 

10.883 33 

1.116 41 

340 292 

1983 - 1 

26 755.33 

9.616 670 

1.123 03 

346 072 

1983 - 2 

27 412.00 

9.316 670 

1.133 95 

353 860 

1983 - 3 

28 403.33 

9.333 330 

1.147 21 

359 544 

1983 -4 

28 402.33 

9.550 000 

1.160 59 

362 304 

1984 -1 

28 715.66 

10.083 33 

1.171 17 

368 280 

1984 - 2 

28 996.33 

11.450 00 

1.174 06 

376 768 

V— ‘ 

VC 

oe 

r 

U) 

28 479.33 

12.450 00 

1.177 95 

381 016 

^r 

1 

-* 

CO 

O' 

i-H 

28 669.00 

10.766 67 

1.184 38 

385 396 

1985-1 

29 018.66 

10.516 67 

1.189 90 

390 240 

1985-2 

29 398.66 

9.666 670 

1.206 25 

391 580 

1985-3 

30 203.66 

9.033 330 

1.214 92 

396 384 

1985-4 

31 059-33 

9.016 670 

1.218 05 

405 308 

1986 - 1 

30 745.33 

11.033 33 

1.224 08 

405 680 

1986-2 

30 477.66 

8.733 330 

1.228 56 

408 116 

1986 - 3 

31 563.66 

8.466 670 

1.239 16 

409 160 

1986-4 

32 800.66 

8.400 000 

1.253 68 

409 616 

1987 - 1 

33 958.33 

7.250 000 

1.271 17 

416 484 

1987-2 

35 795.66 

8.300 000 

1.284 29 

422 916 

1987-3 

35 878.66 

9.300 000 

1.295 99 

429 980 

1987 - 4 

36 336.00 

8.700 000 

1.310 01 

436 264 

1988 - 1 

36 480.33 

8.616 670 

1.323 25 

440 592 

1988-2 

37 108.66 

9.133 330 

1.332 19 

446 680 

1988-3 

38 423.00 

10.050 00 

1.350 65 

450 328 

1988-4 

38 480.66 

10.833 33 

1.366 48 

453 516 

ft: Ml 

= C $ . SJi 




P = 

(i98i 

= 100) 




GDP = C $ , 1S7T (1981 

Roo, *210-213 JR. 

iilfW, p itAMWMMA^Mft, 

^'t^^Eit±'e5£#T^o (1 -0.960 7) =0.039 3. Eft* 
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m i7 * *>« i+mmxtmsi: & ® 0 




-i-4H8«ww-pae«: 

(17.11.2), S (%J1\- 

4?) [H ***«#. (17.11.6) + 60 

InM,, InM,* »#*: 3 -■$#•££] 

S*JB: 

InM; =21.788 8- 1.613 21n«, -0.603 OlnGDP (17.11.7> !4J 

«I. ( aL, ^ * SO ^ W fJ ¥ ?$ ft a ^ #(I ± S T 60 MI W )$ fi, wife 

A#fti&I rJ# 4ujit:, 

£60 = 

tt*Mttih8»K-i*«rf£2.458 2. MT2 C 
if-®: *A0!El«2a*t»itJftt d 2, Hiit¥gg#it» d *$|0r% 

=fjsjb * &*«*. MuiaaEiattitw h m 

1.500 8, && 5* *¥±**5*18, *i**i*#MJSiS*r-Gfrl§l« 

;£ft„ 


§17.12 iM'|£0iJT 


W17.9 

jOTiffeMl (a#jP*IHJ*t) Aaa## tt£pF*!|** 

G.J. ^oi)g, (Santoni) *»C.C. JUNt ( Stone) [451 f!j j?) 73 « 7+.* 1# 

11 

r, = + S s ^.-i + “/ <17.12.1) 

1 = 0 

*+ r,-** Aaafr#fttt#*#±ft**f|*Srifr36 

, J»Jbfl*4*liM!l*ttA*. W M, = #79 60 Ml Jg-fco 
6S5 AS “#*+£«*" ^Sa*****^*, Stl, £P7 

#*(***, = 

.jtf £ ft J^^ 461 

itJi7&#-f-#o * 7 « «)3 flf % & £ *p ik, # #II j$ $ 4- * re) 60 8f if 7 
07-12.1) 0 -¥Ml95l¥2^ilJ 1979 #9 .3 , W j?1979 ¥ 10 73 3\ 
1982 #-11 ££ 1979 ¥ 


$*2 ► 


^atw-^a*.* • i+*t£*#x 




io^ Bt*, JR#«**ff** + sfc *, «#*sa* 

* 17.4 & £ @!i3 £ itt7 “t 

Ip B * , £ 1951 #■ 2 /j $ 1979 # 9 >q , 

ii, tbf- 

A*** ftl .fe-fetttt f 


*17.4 Ml ii-K5tt Aaatt££l53l*$'£tti£1lfl: 

1951 # 2 ^ —1982 £ 11 fl 


r = «•* + S«i^l.-l 

r -0 

1951 ¥2 W-1979¥ 9 )1 


1979 <(•• 10 >1- 

■1982 '? 11 n 



Its* 


1 1 ' 

#» 

1.488 5 1 

2.068 

1.036 0 

0.801 

Ofl 

-0.000 88 

0.388 

0.008 40 

1 .014 

"1 

0.001 71 

0.510 

0.039 60' 

3.419 

«2 

0.001 70 

0.423 

0.03L 12 

2.003 

a 3 

0.002 33 

0.542 

0.027 19 

1.502 

«4 

•‘0.002 49 

0.553 

0.009 01 

0.423 

a 5 

-0.001 60 

0.348 

0.019 40 

0.863 

«6 

0.002 92 

0.631 

0.024 n 

1.056 

«7 

0.002 53 

0.556 

0.014 46 

0.666 

*^K 

0.000 00 

0.001 

-0.000 36 

0.019 

ag 

0.000 74 

0.181 

-0.004 99 

0.301 

«10 

0.000 16 

0,045 

-0.011 26 

0.888 

«11 

0.000 25 

0.107 

-0.001 78 

0.211 

S-. 

0.007 37 

0.221 

0.154 9 

0.926 

R 2 

0.982 6 


0.866 2 


D - W 

2.07 


2.04 


RH01 

1.27' 

24.536 

1.40* 

9.838 

RH02 

-0.28’ 

5.410 

-0.48' 

3.373 

NOB 

344. 


38. 


SEK( = RSS) 

0.154 8 


0.3B9 9 



- u.-w Krifettfcu 

: CS.J.Saruoni and Courtenay C. Stone, "The Fed and the Real Rale of I merest ”, Re¬ 


view y Federal Reserve Bank of S*. Louis, I Member 1982, p, J 6. 


« 17-10 1967—1993 4-KttiB.Jig 9 

® £ $ $ Ct p|MAX*4««: 

C, = /?, + /? 2 x; + 11 , (17.12.2) 

►<MJ 


.»J7* 










A-f x; T'Tltftjftal, 

(17.5.2) (17.5.2) 

1i!rit#® (fch& 17.5.5): 

C, = a, + <j 2 X, + ojC, - i + (17.12.3) 

£ + «, = yft 

«2 = r/? 2 

«3 = <1- 7) 

», = [ u, - (1 - y ) w, -1 ] 

Afllft*. ft&ibS8# (&#>%) ^AfeAft# 

a, B5 fttfift*jtf#*;fe-jfc*ll#ftAft*ft'fi£. 

« 1967—1993 ##1*1 »#?!.*.+ 4 A*#, A-fflX BtftSIT® ft 0 

l/3ft* [4T1 : 

C = 1 038.403+ 0.404 3X, + 0.500 9C t _, 

se=(2 501.455) (0.091 9) (0.121 3) (17.12.4) 

t = (0.415 1) (4.397 9) (4.129 3) 

F 2 = 0.991 2 d - 1.416 2 F = 1 298.466 

* + C = £ as , X= GDP, r.#ftKlifc**ftfl-#it#. KIf]4 

W 6< fe * l*fl * 51 A ft * ffl, •!& fc* * * A# ft „ 

ilfc0!B*«, 0.404 3, i£*:*#3#ft*]JLftft 

£^&A (ft£# GDP Ai+#) #^iW 1 p tt, ft*#ftftftft 0.40 

ft = yft//= 0.404 3 /0.499 1 = 0.810 0^«/^ 0.81 ^ lb o 3ft 

*#*Aftftft«ft**l# l ^ fc«4kAA-(k#^fi«t. ftfllftft*#ftft 
ft 0.81 Atto 

*17.5 %AJl»3Etti(PCX>N)WGDP,»fES-R 


#•» 

PCON 

GDP 


PCON 

GDP 

1967 

61 284 

78 221 

1981 

120 477 

152 846 

1968 

68 814 

83 326 

1982 

133 868 

164 318 

1969 

76 766 

90 490 

1983 

148 004 

172 414 

1970 

73 576 

92 692 

1984 

149 735 

178 433 

1971 

73 256 

94 814 

1985 

155 200 

185 753 

1972 

67 502 

92 590 

1986 

154 165 

192 059 

1973 

78 832 

101 419 

1987 

155 445 

191 288 

1974 

80 240 

105 267 

1988 

157 199 

196 055 

1975 

84 477 

112 149 

1989 

158 576 

202 477 

1976 

86 038 

116 078 

1990 

169 238 

223 225 

1977 

96 275 

122 040 

1991 

179 001 

233 231 
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I', 8 7 


1978 

1.01 292 

128 578 

1992 

183 687 

242 762 

1979 

105 448 

136 851 

1993 

198 273 

259 555 

1980 

114 570 

144 734 




fU sPCON 

GDP - 

#*4*« 

= fLXffi$f±& 

:.5L^^1^47, 





& ’ 0 : i-:oX'':o: /risr.'H 

ili»l«liiiii|i 






c;=p t + hx t + u, (17.12.5) 

& ii - ft Si t, # c, A ft^ft iUlSift 4£ Aft-'HS.ttii # c 

hc; ( 17 . 6 . 2 )., 

C, = 8p, + tfftX, + (1 - S)C,. , + <$w t 

— ff, + a 2 X t + a 3 C, - 1 + V r (17.12.6) 

***'#, Jh«a5fpjifiitsj(ii#a (17.12.3) &*rE*j, a jit 
(17.12.4) £05, «-#»#£ 

**KjSl, a.*-fc«S«. 07.12.3) 

itfifto #S (17.12.5) 55 (17.12.6) £$8lft 

$ a to ft »*#*»! mpc, ® « 2 ( = ^ 2 ) xifttbSM mpc; 

** rMflBo 

pg'J (17.12.4), ^in ^.*‘ s r 12.## 0-404 3 MPCo if J = 

0.499 1, -KWMPr.A0.81o ft*, ft* 0.50 ft* f $&%$ . $ 3Mf £ 

tt-BfWM, 6#gfefti&KWft;-kA ft&S.k 

**ft i/2 0 

fritted, (17.12.4) it#ft 0 p3 -fiif#, #7c 

jfttttt*«E*3l!(#4f*, »#£***£*£*«. J5-*S. ft*5&aMr 
*A1T*ttft, jfl it £-l£fl[ «*£*** 

to WaM 1 #-##», OLS *>**.# ft OLS®£ 


.* '7# ^«rar: 6 m >&$ 


k645 








±, WBi#ffi£a<i@*. ^**KAfBF-jrscT» (wmn.sL & -fi£*r 

SEffii«&M5f=&>iT7?r3&, #JSn, mm® 17.7„ 



0 . 


0)23 


»JS 

(«) 


0> 



(d) 


Bi7*7 0$ttg9l:£»@W£ 

ffi 17.7a /?3fcifjH$, M 17.7cfij£j*» f S 

at. ««f, &mm® 

17.7a ft c Zfe, ffiWfll ft •*&**£ (H-tl’nl) fcJffii«lB«. 
Mi8i£iu&Rw#ttBft££. m n.7b ft a ffiTjko 3M s. mfaM 
(Shirley Almon) £6 *«)*-)£ = 3» Tifclflit MlSrft. it ffe tl 0 5J SiT 85 # * & 
M*K£#»JB*fBl, EP: 




688 


689 


6.00 


y,= tt + ^X f + i 3 I X x .. 1 + ftX r 2 +•■■ +AX, *+ w, (17.1.2) 

axnjtoiSjfe^*. 

* 

Y r = cr + ^ $-X, f + u, (17.13.1) 

r .tO 

tSS, ft33Effitt&ftr3gS (Weierstrass’ theorem), 

mmun ft lirwWJS-Kffif »~-MSaBftW^J5!^3lEjljfi. i4,i fia){ni. .fin 
* 17.7a 4*W*: 

ft = a„ + a ! ( + a 2 * 2 (17.13.2) 

&% i W — (#M 17.7 b)o M, *n* ft SASH 17.7c W 

«.*, wi^r^s 

ft; ■= «ft + a 11 ■!■ a r i 2 + a 3 r 3 (17.13.3) 

S® ; W-+ = &£9ij£ (##si7.7d) 0 M—&*&, f*cfn«T'nf: 

ft; = + « i' + “ 2 « 2 + ••• + a M f" ( 17.13.4) 

afi i &lgg m (^$£5S«&3K) /i'=FA (i^-lft 

SAfclg),, 

MS ft; ft-k® 17.7a }A 
^ (17.13.2) ft A (17.13.1), SHfJ»Sl: 

k 

Yt - a + X] (<*Q + a i i + a 1 i 2 )X t ^ i +■ u r 

i- II 

* _4 * 

= ° + + fli iX *-i + + « t (17.13.5) 

. = 0 f -0 j = n 

Z fl , = i]X,_, 

1=1) 

* 

Z t , = XI «,-i (17.13.6) 

r - 0 
It 

2 2 , = X*' 2 *,-,- 

t-a 

SftHJffl (17.13.5) 

Y ( = a +a„Z Ul + a,Z u + a z Z 2l + u, (17.13.7) 

#|srfc#ft5$«K y5Sxttt***zBif^:*»rJiS«5EMx'ttfcUR 0 & 

*i!i (17.13.7) ^ffl¥#»OLS£jfe*tti+. «*&&* 

suRjeom, Hg&#W9m« 

*. «xfiBa*a, Ana«Ltt#£s y f .. ,«$&, 

-H.M (17.13.7) fti+Hji#*, gp pJiA (17.13.2) 
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m \7 m #&h m&XFUim .- n bubj? 




)k (17.13.4): 

$a~ «o 

0 i — “0 "* & 1 * <*2 

)3 2 ^d 0 +2d, + 4« 2 (17.13.8) 

/5 3 = i2 0 ^ i -t 9d 2 


ft - d 0 + £d j + & 2 d 2 

tefkRlfflfo0 mf, if ‘MDiimikVX TICPS|BJ®„ 

1. k wmxzxr. 

''fc&jMJH : 

)&** (•!*#*##*, q (t {,#*# 

•S fe It I 7F &' - [3j 7 ?t #• -iff i# Iff $ $ tt 3&;Ss ft (“I $?.$., #5 fe ##. M Sti IK 4- jl 
5 4- Ft ? 3*3* * if £ * * ft o l5B1 

14 $t f!fr i-t ife ft? « * m - 0 g| ^ W- ( Hendry's top- 
down) ^SifeW«l#ffl-aM. ifitt, 4n-ft?£ 13 Jt, Sn##£*fj£ 

-t “«£" fflffiJ&KJS, KJiS*a/J'M KM« ftiffi 

®s sst^m^MT* oLstt-a^ttit, 
ife#r»n ixnm 13 

. i !X) fid it it, 

2 . kjz, m&zbktH&mANnk# m a —tent a, 

* #ft Wffl^»^|6l^'M8!^n Wll, ft® 17 .7a 'I 1 A# 

• ••'f'^lnj^, M.ifii—••I'-fi.SffidiSifio ftpl 17.7 C +S 
IS'illj—t = *^J!l!^«f^gi#t->ha»WiBjg 0 

EMM rn DOS#, *{*J*.Ji£jHLlW e WSiffi 
«Wa. at&tfeifrflSwfMrj- 4«M J , 

(tfcjffl w* =2 SlE 3) M£:«5$t6£fafi#ttSJIl 0 
^His. inMSinSi*-#—jsjijnj - 
lit I t ^ F: 

e9i *t fzLfc^gise, tt(+ 

(17.13.7) &iiK ffifSWA'KS: 

r, = a + a„Z 0[ ■+ a,Z lt + <i 2 Z 2 , + a 3 Z^+ u, (17.13. 9) 

- £ i 3 13fci (17.13.9) e, Sq#«flmSEa 2 fi0Etf-.fc 

J = (l 

Stw. laj^'US, !«BTiA^-^^^if5Ta»®iSfElo 

®#. 4nM$ft££:&0rg{gtt, “&&%(/ [ffffjg W-Kff] Is, Wt 

Bittaaftffirf «*«]. wtKiA-t^m r-te, 

t&M&m&m H3r.Sn (17.13.6) [ a fi 

(17.13.10)M*\ zteSk&jkx 
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10 Mifflint, th^ 

SIiWSB*MJ aj M, z 3 

m YM'Ttfsmm. rant, &±:>*i.ftnj’i ! , aafnasiitfe^ja^ftiEss 

WiS#S-, ft-fn M9c. ft- Jc gsnm tt ft &xE^'jgcrBPJ 

# 10 

3.-Msr m mk, wtmMWgtiiitfi z» win, %■ m-<2m k = s. 
Wit z S: 

z 0 , = Ex, ,. = (X f + X,., + X, 2 + X, 3 ■!■ X, 4 + X 4 _ s ) 

i “ 0 

5 

^1* ^2 iX i i = (*r-i + 2X t 2 + 3 ^f-3 + 4 *i-< 4 5 -X, 5 ) 

i^O 

(17.13.10) 

* 

Z 2 , = S «' 2 x 4 _ r - (X, , f 4 X ,_2 + 9X, 3 + 16 X ,_ 4 + 25X, s ) 

1 = 0 

ft®. jfiftiiit z >J-H 

fto 

illT —(#S^^l7.l7) tt rfff%^ 

ifn^aittiti'Ri®. ®s-, jwj^f&®» 

(BWa) (-mm/?) M+ttiUW#;. 

as., 

—WftMmir; it 8c, &T®fi£«fc, iff z'j£S® bj 

fn.lEgi 

17.18 t-@r«^ 0 ) a#—*, 

wff-ra. iitth, 

- + fltfa * *«[(»* —[WttM (estimable func¬ 

tion)] ifl® WfSSl'f&H* fill c. 

m 17.11 HfttftftftjftjgMtijflK 

% 7 Ml $ M % *, # 17.6 ^ til 1954—1099 # .i SI $| 141 Mf $ # y 

^8ix. 3#-*«**fciT: 

y, = tt + /S 0 X, + /? 1 X,.. 1 + /S 2 X,. 2 + ftX t ,+ «, (17.13.11) 

J>b*K #-®/£ A : ft & -ft — A# % ii|i£, *P (17.13.2) -fA. S 

,i (17.13.5) ft2f iH : 

Y, = a + a 0 Z„, + a t Z u 1 a 2 Z 2 , + «, (17.13. 12) 

m 17 m &$ii m/s- jfmMsStenB-!} 3 )'"’ 








Zo, = = 

. =D 

(X, + X,..., + 

x l2 + X,.,) 




II 

i 

>< 

-Nl- 

11 

11 

*- 

SO 

(X,-i + 2X ,. 

2 + 3 X,. j ) 


(17.13.13) 


N 

II 

iM- 

w , 

= ( *r , + 4X 

2 + 9X,_j) 



*p* flat* ah tz$f, 

X-f* 17.6c. 


t f, & ft u 

T 0 iJ3 ; 







Y, = 25 845.06 + 

1-114 9Z 0 , 

-0.371 3Zj 

- 0.060 0 Z 2l 


se= (6 596.998) 

(0.538 1) 

(1.374 3) 

(0.454 9) 



t= (3.917 7X2.071 8) ( 

-0.270 2) 

- 0.131 9) 



R 2 = 0.975 5 

d = 0.164 3 

F - 517 

765 6 

(17.13.54) 

(its 0^ 3 ##J&, 46 *3j 43 o 







. v * - V 

31 17.6 

ftnMSd’j$& v.ts« x u&Mfittz 


¥» 

wu 

flltt 

Z„ 

Zi 

Z 2 

1954 

41 612 

23 355 

NA 

NA 

NA 

1955 

45 069 

26 480 

NA 

NA 

NA 

1956 

50 642 

27 740 

NA 

NA 

NA 

1957 

51 871 

28 736 

106 311 

150 765 

343 855 

1958 

50 203 

27 248 

110 204 

163 656 

378 016 

1959 

52 913 

30 286 

114 010 

167 940 

391 852 

1960 

53 786 

30 878 

117 148 

170 990 

397 902 

1961 

54 871 

30 922 

119 334 

173 194 

397 2S4 

1962 

58 172 

33 358 

125 444 

183 536 

427 008 

1963 

60 029 

35 1358 

130 216 

187 836 

434 948 

1964 

63 410 

37 331 

136 669 

194 540 

446 788 

1965 

68 207 

40 995 

146 742 

207 521 

477 785 

1966 

77 986 

44 870 

158 254 

220 831 

505 841 

1967 

84 646 

46 486 

169 682 

238 853 

544 829 

196R 

90 560 

50 229 

182 580 

259 211 

594 921 

1969 

98 145 

53 501 

195 086 

277 811 

640 003 

1970 

101 599 

52 805 

203 021 

293 417 

672 791 

1971 

102 567 

55 906 

2 12 441 

310 494 

718 870 

1972 

108 121 

63 027 

225 239 

322 019 

748 635 

1973 

124 499 

72 931 

244 669 

333 254 

761 896 

1974 

157 625 

84 790 

276 654 

366 703 

828 193 
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691 


1975 

159 708 

1976 

174 636 

1977 

188 378 

1978 

211 691 

1979 

242 157 

1980 

265 215 

1981 

283 413 

1982 

311 852 

1983 

312 379 

1984 

339 516 

1985 

334 749 

1986 

322 654 

1987 

338 109 

1988 

369 374 

1989 

391 212 

1990 

405 073 

1991 

390 905 

1992 

382 510 

1993 

384 039 

1994 

404 877 

1995 

430 985 

1996 

436 729 

1997 

456 133 

1998 

466 798 


86 589 

307 337 

98 797 

343 107 

113 201 

383 377 

126 905 

425 492 

143 936 

482 839 

154 391 

538 433 

168 129 

593 361 

163 351 

629 807 

172 547 

658 418 

190 682 

694 709 

194 538 

721 118 

194 657 

752 424 

206 326 

786 203 

224 619 

820 140 

236 698 

862 300 

242 686 

910 329 

239 847 

943 850 

250 394 

969 625 

260 635 

993 562 

279 002 

1 029 878 

299 555 

1 089 586 

309 622 

1 148 814 

327 452 

1 215 631 

337 687 

1 274 316 


419 733 

943 757 

474 962 

1 082 128 

526 345 

1 208 263 

570 562 

1 287 690 

649 698 

1 468 882 

737 349 

1 670 365 

822 978 

1 872 280 

908 719 

2 081 117 

962 782 

2 225 386 

1 003 636 

2 339 112 

1 025 829 

2 351 029 

1 093 543 

2 510 189 

1 155 779 

2 688 947 

1 179 254 

2 735 796 

1 221 242 

2 801 836 

1 304 914 

2 992 108 

1 389 939 

3 211 049 

1 435 313 

3 340 873 

1 458 146 

3 393 956 

1 480 964 

3 420 834 

1 551 454 

3 575 088 

1 639 464 

3 761 278 

1 745 738 

4 018 860 

1 845 361 

4 261 935 

1 921 457 

4 434 093 


1999 


470 377 


354 961 


1 329 722 


mtY $X 

§? $4 .#21: Economic J Ref**rt of the President ,2001, Table B - 57 ,p .340. lifi Z JP( 17.13. \ 3i^(7]\ ^ 

lijsppp:£$};**|:j& 


Si-t-Ztlt, .R|z„4 5«*f 
1BJ. f «**.*:#& 5f-fU) 
*r « }§ a « # ± t# z st y & * # ft A at 1R ft o s. in P] # tt ft £ ff * - 
#. »asi+^t«i 

*-£**#*tt**-f&**tts4#«fo Jt-srsfert*, Att****fl10r 

Ifitl'f lAft S 4 ? (mis-specified) 0 

#* (17.13.3) am^KSftjfefcitai* 

*Mtt. (17.13.8) 4if4^fS)ft, 

A, = ^o = 1.114 9 

^?i=(<2 0 + s 1 + <2 2 ) = 0.683 6 (17.13.15) 

02 = («o + 2d, + 4«i 2 ) = 0.132 1 


# i7* .- e as is *&inm amx 
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f} 3 ~ (a 0 + 3a t + 9a 2 ) ~ - 0.539 4 
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X*. flxtiWih. rt&X (17.13.11) 

Y,=25 845.0 + 1.115 0X„ *• 0.683 6X,_, i 0.132 1X,. Z -0.539 4X,- 3 
se= (6 596.99) (0.538 1) (0.467 2) (0.465 6) (0.565 6) 

t- (3.917 7) (2.071 8) (1.463 0) (0.283 7) (- 0.953 7) 

(17.13.16) 

ft 17-8 


1.2r~~ 


0. 8r 


0.4 


W? 

«a. 


0.0 


-0.4 


- 0.8 


•a. 


J-L 




J-1 


0.5 1.0 1.5 2.0 2.5 3.0 3. S 4.0 4.5 


B3 17.8 


1. a *»«»««nrM.OLS015 (17.13.14) fliRffli* 

—'Mk&w&ji;, Ajjf-ts«g@i7.mafii&x 
aw asm, m%■x&mm&ft&ffemn & 

(17.13.15) Eviews4 3|6!»a| c 

2. (17.13.16) 0r$M&/2#Jfc, 

fifitffi. $&(*«> £*£«»*, /J SfiiHlBfTHSftjSift*'(end¬ 

point restrictions), M4> ft fa ft (iJMffifafg k -f-^Ja^iSO >j5?„ itr T-x 
a> HMF***««»f*lfeiflpj5^xtfl94E*WSefft€ 

ft*t«*, m, «&—ssat#}*, gM&vXXT*?- 

xtH$*SftUB, &oTfg£ft*^„ x f . 3 (ft*«:*ft 

ffi, &njtBjStfggF*jsr 0 SUfc, «<nprWRS«jK3»A^. l5,1 S*S, ^X 






(iVb 

§ 17.14 


-'hiRtt 17.28 aft 

iias*ain±a«isiM*#. Ea»&sK«ifi#*«flsi^i!i (*-aRiM«) 

3M?S«Ett£. 

3. EAW^SSSWSEfia^SWScttWJaftSlftfjaS^WMSrA, 

m SMttnrwffl 

SISfS 13 *ttfett*MffiE&e.ft)ftJI|iJ' 

4. (17.13.16), ££ -'h* 

*. ifesitsui, «ciffloLs^ftit (i7.i3.ii)= 

«<n^5fe*sw Kis# s 

r, = 26 008.60 + 0.977 IX, + 1.013 9X,.,-0.202 ZX, .j-0.393 5X,- 3 
se= (6 691.12) <0.682 0) (1.092 0) (1.102 1) (0.718 6) 

£= (3.887 0)( 1.432 7) (0.928 4) (-0.183 5) (-0.547 6) 

R 2 =0.975 5 d =0.157 1 F =379.51 (17.13.17) 

*nJM*ii®Si*R (17.13.16) 0ft&ffil»Sf*aftH:tt. R 2 

r m< (i7.i3.i7) 

(17.13.16) WSiS»®ttjEflli!bjBo 

JESn*WHf«ia«IPff, 0?? 




.*&«]!&* *#>** # A 4$#B £t£<t, IP * A 

3I£7B = te*. *fi, itift*#fe#5l «4-* 

*4 ft*#, #* ft*##*ft51*4-*.ft*#« (S31 (**»*=) 

ct-it; 0 S 1st (Granger causality test) Mffi-fi—"t* Si S& fr) S 

"jfmi&TfW »am, iiiijbcm b#* 

*^swAin. tJS] w-sfi«F#«a«4p-iiw#?fc3tjs-^*a'h>itift«E : } i 0 

. “.V; ft * 0 " £#*afc*Aft73!.*MlW* JB ft - # w it KJ 

7ft*&**, to 4-* "KTi'HftHft f*ft 

tti7* «*ss it-Mst gf-mm: H'm j&ii'a h£5J 







,9? it - J c if, 
i£)o” *7 


v, -4- * *r E yi ft * /S ft ft * (>A ft. tt. & V -'- 
f f ?>: ^ , & C ft £ ft H y, & .y, ft M S“ 1 


GDP "*j[jg" M (GDP—M) iEftSf M “(Jl&i” GDP (M 

-gdp), i*miR*«H , ,TWJft*ftft*iF4,. **<fcia3i:fcft&iM«si*T*r 

XGDPajc £&§§ 

SMUrtiMa KWiajQ: 

GDP, = V tj M H + >]/?,-GDP,., +■ u lr (17.14.1) 

• - 1 I 1 

M. - V] A ( -Af,_ ; + X>,GDP,_, + u 2i (17.14.2) 

' ‘ I - l 

T-ttflii w, < fnw 21 ®iif*^ffi^ft= w fie ft- k , iaia^«t$ 
§:, rrw«ff]n-:&-fl;3.®iJi]H#^#o ?£* T-HtiBimM w*nnf, a Irma 
ii^anae (var) W& 15 *r«s(i^3ciaft3fe*, 

Ai'-f?. (17.14.1) GDP *3 GDP BftWii M ft it £-{£#*, jffi 

(17.14.2) xtM, tfeiKfti r*ju«mAo ft.m, asisijaanr#f#®iaatt«i 
^iCGDppu jc« , ■. 

l.inftW (17.14.D M Brfii+ftiSM* -'M*fcftSEi+ 

-I;. # T3rtt (BP Y «i ^ o), # axt (17.14.2) ‘P (ft a © GDP ffi fa it ft M 

«ft(si) », s o), j*i squeak m m gdp ft# 

fc] W (unidirectional causality)-, 

2. (17.14,1) MMSS#ijfc*£gE 

», - o), ifii(l7.14.2) + ftf^g GDP ft*»£*Jft&t1-±-.» : f *ft(EP 

», =£0), WiJt/tEMGDPSij M 

3. AD# m GDPft)£Mftrat'^n*#Mit±JI ! S^ft, MS 
ni-G&m. (feedback) si® ft (bilateral) HStlc 

4. ftjg, jrnft hftftft, 

Sfc S >)< f ff J & S ft 34 M. ffc (independenc e) 0 

jifctK —IftJfc, *i*$ixHiY» (« 

•--sfc> JRW, JW x ftgffcWJfrf y ft$4fco SUfc, g-tt Y*JKMM (■& 
ftlBUnut, Sumffi X 

atawvtt«ai, x&y ft mm, Mitsx y 

ftXft (tt.•£}&) ISM, 

(17.14.1) 0r$ft 
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GDP- rfj - m illi VX it W : 

g) teistfi, <a^ii-iHija'i«ittWfls#e «hk#8*. 

ae-'h«tt*WMjM« rss r „ 

2 . fflfcflkatfStJs M«tols!jU, J^IsSWiSd, ££-7**7^ 
Rfi, fa Ht PI >J3« m JLto 3? ffJ«iff- 7*1 -RSS ( , K c 

3- rn mi'&& h„ : - o, HPifja m ^WT-imteiB. 

4. *r»»jltflas, (8.7.9) 0r&MFtfef&. BP: 


(RSS k -RSS„ r ) ///I 
RS>S[_ r / ( n k ) 


(8.7.9) 


tmkSfa&'fa m fD (n ■ k) &J F w S'Mif.'H ,Vf X»7 

ft. riii AM*ft*lalfcl4*f¥f 1 !i#«l« J ^«, 


5. SnmftjSJEiWfi#ife*-T- hi+j*» F £&&!$*f Ifi, JWSiifitKW 

®«, a##iH M«it«+JlfcPIlQo as M #SkGDPM£-Wlttjsfee 

6. (17.14.2). BPft|feGl>Pfi??S^5fcM(KlJSW. uj® 


& -$>m i n 5„ 


l. fKSfeifcM+M (Bp GDP #n M ) *T8»c ®fn«ritit±*£rtJ KMM 
is] iSit ifeii ¥■ Ht± W M fc. # & #5 21 $ £ IF. st Si) it i& » Sil & $ M it 7j< 7 
W®5C *m *(il*t*E.aIX-Ktt'/>7{£*7II., 

m*a#„ BPB***w^fi&jn/figr“is«ca+fj)f 

3. Ml# 

#, Cii-:spm 12®^wi-few),- 571 

4.0jt^®£71§3&03t:;7c35, m KA «f1 7# w m a m .+.« « 
(17.14.1) « (17.14.2) Wtt-rhjR# (*T7®^^S) ; RfcKift Hi (8.7.9) 


©J i7.i2 

R.W. 7# (Hafer) 5f j jf] & * & & & W #] $ 1960 ^® 1 # ^ S 1980 7 
% 4 GNP (W 7* GDP) 7 M 4R fcjfc;££# —# 0*^ 

f-o ftJB&jfc* ft fttf-fe* (GNP | M) 

&& i$W7I3 0 + ^#7£ tffl 7 03B# J5o + 




► tf55 





iiSii$lli£ 

liSl§®8 1 8f@® 

s***8&*-i«j 

Fia 


jVT-*-GNP 

2.68 

&*& 

GNP-'M 

0.56 

'NffiSfc 


. • 1 .• • : ! . i 


■ ’ 


i£JfcS****B** *K!*!Sif GNPi#-fc, 0 # ft-if 

» l|$#-H F ffi£ 2.50 (tf-f 4 £ 71 ft «j 4 * W 

W)c £-^r6, *#£ BP/AGNP ftjfljfcjij M M-fc, 

ft. 


0'J 17.13 M*«!1iiFnf>J*iqnSj|l%9R 

*!** 17.3 J* Hitt**;* Wile# 0 1979—1988 

HJH* * 9 * 0 

+ + §1 A^>f ;§•$ tt-MR, lUlilM* Tl&lfl Ilf (# 

A) #J&« # ft <fr ?5L T , 

W <#*£) IS, ££#«,> 






B9*3fe*M^W ffiJgJHftft 


R-^M 2 

M-^R 2 

R-^-M 4 

M~*R 4 

R —M 6 

M—>R 6 

R — M « 

M-^R S 


F « && 


12.92 

fp.*& 

3.22 


5.59 

ff?*fe 

2.45 

Itiffe (&7%*Y) 

3.516 3 

fkfS 

2.71 

IP.ift 

1.40 


1.62 




St*-t£ FftAfeJStttttt: -JLSI# 6 ft'?«»4S*|*£ 

l'Slft#^ 1=1 *„ -fe*. 8 $3$ j&, fiifS] 


7oo #Ji7.i4 l&E} ttGDF****n&fit«*2NtiBg 

36 £ 

GDPf#£45 (g) fr&tft# (j) 4:|S| 

«** 17.7 * 

17.7 ^ : StT* £ t £3&H «. ( ,ik E ) , S ^ & & * 

>A GDP J# -fc $• S'J .§. # f 4* „ # j!bM $ , j| IS 1950—1988 %- ft J a] jg 3 $j # 
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ft, ®SI7 # 5 B#-^*A^GDP 

sJtt**. w**#&(**!*),, 

« * *_ PJ W rt # -4 ft # *» $ /& * « Bt, A f 1 & $ fe A ft it Ji 4 W £ 0 * * 

*. iu*is**#afi*i7, a*** Ain^K£->h***x»ftK*i 

*„ £*SE£3F*fl7- + , ft**.fl1*4ii#lt GDP #**»#£«* J£ 
«• *fc * tl 4 ft f *, a # « 99 to & ft # 4 & ® f $ « $ £ it 0r #. & W * M I 
>1^0 


: 


*17.7 SRAtt GDP J*«*|0&««*;£ HMSSSft£iRH*£S** 


rasst (JtK), 

#Jh 

¥K 

S*C#H 

JSS3E*: 

W# 


%M. (SkE),SS 
<f-« 

mw 

tilt 

1960—1988 

1 

Sig 

Sig 

1950—1988 

1 

NS 

Sig 


2 

Sig 

Sig 


2 

NS 

Sig 


3 

Sig 

Sig 


3 

NS 

Sig 


4 

Sig 

Sig 


4 

NS 

Sig 


5 

Sig 

Sig 


5 

NS 

Sig 

0J£/i2W3fc, 

1965 

1 

Sig 

Sig 

1960—1988 

1 

NS 

NS 


2 

NS 

Sig 


2 

NS 

NS 


3 

NS 

Sig 


3 

NS 

NS 


4 

NS 

Sig 


4 

Sig 

NS 


5 

NS 

Sig 


5 

Sig 

NS 

n $, 

1950—L988 

1 

NS 

Sig 

tSfciS, 

1950—1988 

1 

Sig 

Sig 


2 

NS 

Sig 


2 

NS 

Sig 


3 

NS 

Sig 


3 

NS 

% 


4 

NS 

Sig 


4 

NS 

Sig 


5 

NS 

Sig 


5 

NS 

Sig 

1955—1988 

1 

Sig 

Sig 

mm, 

1950—1988 

1 

NS 

Sig 


2 

NS 

Sig 


2 

NS 

Sig 


3 

NS 

Sig 


3 

NS 

Sig 


4 

NS 

Sig 


4 

NS 

Sig 


5 

NS 

Sig 


5 

NS 

Sig 

1955—198S 

1 

Sig 

Sig 

1950—1988 

1 

Sig 

Sig 


2 

Sig 

S«g 


2 

Sig 

% 


*1^* »* «•*««««!* iB)»*s»**ie«a 
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3 

NS 

NS 

3 

Sig 

Sig 

4 

NS 

NS 

4 

NS 

Sig 

5 

NS 

Sig 

5 

NS 

Sig 


Sig: M-TT: NS; 

ft: 198S¥»Hfc<frBi1-W«r*BAi4rCDPJtf 

World Bank, T/ff i&jtf AjWrt Af£rOf/t> ; Eowiofffrc Grwvth and Public Policy, Ox¬ 
ford University Press. New York. 1993, p.244, (Table A5 -2). The original source is Robert 
Summers ami Alnn Heston, “The Penn. World Tables (Mark 5) ; An Expanded Set of In*em<itiona! 
( am pa ri sons> 1950 ■ ■■ 198 8 ,Quu rterty Jou rna l of Ecu nemt ics . vol. L 0 5 , no. 2 , 1991. 


?oi 4 sib*. 

BPrtifcMifiWifeM, MM, rt±®ffl£^-trS0!tI«IS! 

«fc£dm-^*r*wwiig: m j 

SIX$Ky«65 (« = ifc) JSS, (5II^« 

<&$b#££) fc&AJHkttis? 

*TFI#i& > MaUH. (l) ( 2 ) 

SW. W (3) Silfic fcTttiftiBW#, y, *n 

X,, aa-ifcjE&fti Y t *fX, itffUIfio SB* Y, X*tlS?#X,, JUffcX, 

•JISMW, iiBt, BIX, Slt«nattliI!l3«5!lWffiTtWttllft, 

£foU:, 05)jJg2<c, X, $ 

a** 4 tWo ftsajRfnwtfia Yfs#**#x, 

Ml# x,*a«-±ft5c Aumsiiffifi- X {!«««;, £ y « X BJEI +W#» 

Wj’wx.fijliSRjfiW; ItfS^ixfi^ttl 

rlH-bW, $a«fc'jf Siig# Wig, 3P4W4SW */*-ff #t flt 81" M'Fft 

W, I6,] 

a^.:n^%WjS[a#T: u --tensa, 

Mo ” 1621 

70a NKttMsSW®^*. sn*$* V*£3-;$ttX WSW, 

Sl^MiT365o So**WJiE 

a-#®, 

(m^Ajfcfl-W). iiSBfc&fWiEiMsSStB r*mW?£fflo l6J '*f Tmiilrfi*, £ 
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§ 17.15 


ffi » * * 0 * & ^ n ± tt qcj m & k »j i r- *, jt- a m ms ft ^ ft- *> w 0 .j m 

ff#UW-^iSW»iEttT..4o 




^satfc 


1. MJL, ft*±*M*KWH*, -tblsa-fW - (£) A' IfJ H tu 

W Is! /«£ <£ # •M - ft. W M m, % It W I'B] ft /a- tt 0 a ft 3 J % * & Sc * Jg 0 m «6 

So 

2. ^M#S#BlBl!0«ffi!, #.M -#M + , dl i^ 

W ft Jfi fifti * ff ft M ns rti g£ „ 

3. OLS &ttU-, 

4. Jd&k, AfniSit rMWAffi, MtfcftJHfnftfl-iW 

5 . <&%#*£, sjfettMftai!#inMftaift -'HitWiftM, its 

e. annatt®sfiti-i5iHJ:iiihTtt«; wr^wnT-fa^isiiij 
£, MMSWOUSfcif ffiJlM-Sift W* ftp 

ra, ^t^eiPipTGtbst, iBRrffloLsffi»-aitttit 0 

fe^x*^«?£o xftMjawsisnB^w— 

fc»£7 6®n*M#Mtti1-|Sl«o MW, W^**fe»±*p] 
&*»»#|BIIff, ^iEAWin^iESiWMW^teo 
Hisfcfi) »*w*apaife3EjRT^isw, 

m, *pspikji3:jrw 0 &»ft4g, mawm# 

ftJfTWSSilB”MW, »rtt 

10. SMiMUftfU (ft) 

ra#j£*WiiMfc. #MifeH*«ffl*®Tr«2Wit* s fIS 

it. 

11. »«$# x^-^5iY» “&^®ra”, 

#rr# »*«■*«sries.• smmi'jhifrm&'mse' h>59 




iUTiiftEJHKJ®®#.* 

► >jm 

ran 

17.1 fsffi^waaiftEiaTfim&SjEaw. eiswa^augW: 

b. rrnS-iSftft, 

C. ftflIRIS PMAifltM# 

««, <&»*-»«•«. 

c. a- <^) -Mstta0!ia5c»-^i*^«®?iiHftfiH5eiii, 

g. ft 

17.2 ffijtM (17.7.2)o 

17.3 (17.8.3)o 

17.4 

p; = yp,-, + (1 -r)p;-, 


P'gilMSPfiSJMc 
y = 0.5 Lli ,«#ttTSt«$ft. 



17.5 #{&M: Y, = a + fi,x„ + frX 2 , + fty,. ,+ »,. y f .,» 

*7 sums*. 

y, «x lf fpx 2i wi5iia f y, c ^b<»0!G : 
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7 05 


Y,-o + p t X u + p 2 X 2 , + p 3 Y ,-! + V, 

a. s-tf&j&igffmflta+w y, ,w o f 
A? 

* 17.6 a. 3gj£ (17.4.8), 

b. *tA=0.2. 0.4, 0.6, 0.8 ft*+*■(»*)§ = 

17.7 a. SEWSr^PIMSSY*&$#^J’WSn (17.4.10) ^;Js 0 

b. $H$ A tfc«E*. artMMcif-fl-4.? 

17.S mm (17.4.9) 0ri&»¥i*;i#S&5£. iiE£* 17.1 *«*«»¥ 
J$»JB 10.959'hSUHE®. 

17.9 (S4-: M,= <i+/3, Y7 -t-ftR,* + w, 

&4 1 Y*=^aie^i&A, as 

r * - : M«.fij^, 5 *jg»iaiaw^*^iiPT; 

Y; = y,Y. + (i-y 1 )Y,*. I 
1?; - 7 2 Rr+ 0 - Yl)R'-, 

X't 1 y, ft y 2 £#]££&, 0 *3 

a. ^#fflPT5iaM»tttt**jS M,? 

b. isanjfr^ffiitHg? 

*17.10 *0JMfc.JBQLSfcif- (17.7.2), tit(£7f|g¥mJSte#«i^1j!rtt£ 
!8? ^®JjI?Jff-4M®? (3c^*ffi1*, #W Roger N. WautU 121 ) 

17.11 #jf.^nT^S!: 

Y, = a + fiX t + «, 

», mmm u *+0rf&»3* «!*-«■ a gp : 

u r = pu,-,+ e, 

(~m M e, ffi££SfS*5*OLS®£ 0 

=F&, SP*12#Sf*fflW, «J0. 

Y, = «(1 - p) + p(X, - f>X t .,) + P Y ,_, + £f 

»*r-**i^*»s£ja, oLstt-vtm^w^o 

ttSfeaa (serial correlation model) WIIHr®#|f 

£> ®4, 

17.12 #{g (17.4.7) Oft#SJ$‘tt«#ilim) &£, 

sp : 

Y, = «(1 - A) + PqX, + AY,-! + (M f - Ait, _,) 

*f J7 * & & it * && £ & ; ® mj&mst " 




«, 3*#—Bt-aSBfcSU, - P u,- { = e,, =8 + 
IB e, ^S^gpgUOLSfg®, 

a . %\m P =X, S(5^|g*f®ffiOLSffii+sf#*j£#|ffl? 

b. a«»SlWttiHfl»ft3£«M? -MW? 

*? 

c. is® ^>= a ft-a-jMesn-fnj? 

17.13 (*»£ 

S) *s ns a #£# 161 ® aw a 

*. MSrSM&fcttT'fcH*., JAAfa hSinW 17.9 Was. 


0* 



03 17.9 {»#&&) Hfc&SjiJIjftJfc/gftst 
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*ffi«inT«-a^niia: 


Y, = a +3 


Y,= a +B 


Y,. - a + S 


2X t + X,-j 


3X, + 2X,_ j + X,. 


4X, + 3X, . i +2X,_ 2 + X, 

10 


W, #TS#^f*«l R 2 WElfifr* “#{£” 0113, & 

17.14 M 1950—1960 ¥(b] tftm JtM, F.P.R. (Brech- 

ling) («-§■ + 

£ 4 = 14.22+ 0.172Q,-0.028*-0.000 7i 2 - 0.297E, _, 
(2.61X0.014) (0.015) (0.(100 2) (0.033) 

J? 2 — 0.76 <3 = 1.37 

Kt£, = (£, - E ,-,) 

Q =r^tH 
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fulfil 

Ht|H|-Y-*-MS5*. fli-t-M, BP E,-E, , = «(e; - E ,.,), 

#+««*» -5 &&0 m i ±i'aj„ 

a, »#±j£l3!a ; 

b. <5 {6^%-piI? 

n. is ft n^wasttffl w K«aw**«xt}6ia:#Lw«* :6! : 
t; = ax^-.x^., , 

Ktr =tMK«§t 

X 2 = *J* 

*f 1921—1957 


logT,= -rt - 0. 2181ogX Ii( ., -0.855logX 2 l _, + 0.8641ogT,.., 
(0.051) (0.170) (0.035) 

R 2 =0.987 

SI. 

c. 

17.16 j? 2 ii#s«fcfc'e^ 

L7.i7 #*0j i7.io 4fc£/a £«&»£* **«£■» 

17.18 #{g^g (17.13.4): 

A = «a + a,* + «2« 2 + "• + flj" 

*tm. «, Rnfifflinr^iC: 

var( /?,) = var(a ft + a,i + a 2 j 2 + ••• + a,„i m ) 

= ^]/ 2, var(«y) + 2 ^f'^^’covCa^) 

' : ' 0 J< P 

a. A 

A = ^0 + 4, i + d 2 £ 2 
A = a o + 0. i z + & 2 i 2 + d $ i 3 

* * 




8 . 8 , 



B 17.10 


b. Pi ft flU'iMS 

;fc? ^fh£“£;%'ff:&.'-f'? 

70S 17.19 % 

y, = a + is Q x , + a x , , + ftx, 2 + /3 j x,.. j + ax 1 . 4 +k, 
ig^ ft : 

A ~ <2(1 + <*1» + <22 < 2 

ifflJMfcajfiintt* &,= & = o, a? 

roo 17.20 «ov»^Me«a. ^ejbjjs^R^tifjgfiM: 

y, = o + (3 0 X, + j} 1 X,.,7 ft>X, 2 + ••• 7 ftX, _J 7 «, 

F. ft*] 4 (DeLecuw) 17.1! >JJ5 ^ 6<J pig**!, if- ft 

«J»-^«$tfl{lv7&ilS*ttc >/fgj#-£SL, fg£ * (ffijgj&ft 
±¥<m ft, fn ft A#„ 4««XiNt ft 

^TtS l7! : 

A = «ft o< f -<| 

«(*-«)ft |^*<A 
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P. 



B 17.11 


17.21 12.15, {£xf (-gfr) 

*? 


J8£® 

17.22 #fSjraTM: 
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y; - a + fox, + «, 


£+ y; = 3SfcWjfcfeJ!i!»if*r£i«*4fc«ik?Fi, x,-«* 
*, *i = BtR, M.«l7.8tw»fittit 


* i7.« 1970 1991 y w 

ffiBXt. KKHZSjctf-. fftfiSIMflB 


m) 

y 

«£ x 2 

<p« 

r^jr-s y 

&m x 2 

1970 

36.99 

52.805 

1981 

128.68 

168.129 

1971 

33.60 

55.906 

1982 

123.97 

163.351 

1972 

35.42 

63.027 

1983 

117.35 

172.547 

1973 

42.35 

72.931 

1984 

139.61 

190.682 

1974 

52.48 

84.790 

1985 

152.88 

194.538 

1975 

53.66 

86.589 

1986 

137.95 

194.657 

1976 

58.53 

98.797 

1987 

141.06 

206.326 

1977 

67.48 

113.201 

1988 

163.45 

223.541 


m n ■* ##<t*«***«:* p#-*^**;*-** 
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1978 

r'l 

CO 

126.905 

1989 

183.80 

232.724 

1979 

95.13 

143.936 

1990 

192.61 

239.459 

1980 

112.60 

154.391 

1991 

182.81 

235.142 

SJ*4*W: 

Economic Report 

of ihe President . 

1993. 

Y *«iet n 1 able B - 

■ 52, % 407 ft 


Xi ISig® S Table B- 53, % 408 5! c 


17.23 17.22 » 

v; = a,xV- 

«H4c65Sf*Rig« 17.22 

iaffBMMKS!. *fj-£? #«* £•£**??!]« £? «5iSWSiitt 
Kl? 

17.24 17.22 M£: 

y, =»+ ^x; + «, 

w^x; 

17.220f#PJ(ftfflbt« o ftStt&St’W+ftMiSaWBa? 

mm h mtm, 

Yt “ a + PX' ■+ it, 

rsiSM5®x’iiiMStsMii 0 

17.22 XWfcfoMtSMr. 

17.26 «fflfl*17.22®r»W*«, 

Jf.E, 

iiife? 

m 17.27 

&, affl-^w^BWJgwajH^atsig. 

17.28 (17.13.16) Jn±. (1) ifi)ftKffij|,(2) StfRIM. ft 

o) ^^tigsj^patj^f+suristTffiit. 

(i7.i3.i6) immmtt'Aftit? 

n.29 *n.9fftaiT*PT«c»s 5feA<£«j&iba#iet#.jiWfii5£asE 

(Y, 10 \L%jt). Mjg MISSIS 1*0 (X 2 , W^'Mtc). 
fll* (Xj, Aaa^Bj^#fJ^.,%) ; Y fO X 2 ffcfgg^^r 
«* 

a. tttt Y«X 2 2li|WjR|ijHJ&£*. 

** 66 




b. && y »x, 

ism, isaft*wefeflEfli#gi5*:w»:sifo 


* 17.9 


aa. taemws, 

ns, 

1960—1999 



mi 







mm 

I960 

4.9 

60 827 

4.41 

1980 

69.6 

327 233 

n .94 

1961 

5.2 

61 159 

4.35 

1981 

82.4 

355 822 

14.17 

1962 

5.7 

65 662 

4.33 

1982 

88.9 

347 625 

13.79 

1963 

6.5 

68 995 

4.26 

1983 

100.8 

369 286 

12.04 

1964 

7.3 

73 682 

4.40 

1984 

121.7 

410 124 

12.71 

1965 

8.5 

80 283 

4,49 

1985 

130.8 

422 583 

11.37 

1966 

IQ.6 

87 187 

5.13 

1986 

137.6 

430 419 

9.02 

1967 

11.2 

90 820 

5.51 

1987 

141.9 

457 735 

9.38 

1968 

11.9 

96 685 

6.18 

1988 

155.9 

497 157 

9.71 

1969 

14.6 

105 690 

7.03 

1989 

173.0 

527 039 

9.26 

1970 

16.7 

108 221 

8.04 

1990 

176.1 

545 909 

9.32 

1971 

17.3 

116 895 

7.39 

1991 

181.4 

542 815 

8.77 

1972 

19.3 

131 081 

7.21 

1992 

197.5 

567 176 

8.14 

1973 

23.0 

153 677 

7.44 

1993 

215.0 

595 628 

7.22 

1974 

26.8 

177 912 

8.57 

1994 

233.7 

639 163 

7.96 

1975 

28.2 

182 198 

8.83 

1995 

262.0 

684 982 

7.59 

1976 

32.4 

204 150 

8.43 

1996 

287.3 

718 113 

7.37 

1977 

38.6 

229 513 

8.02 

1997 

325.2 

753 445 

7.26 

1978 

48.3 

260 320 

8.73 

1998 

367.4 

779 413 

6.53 

1979 

58.6 

297 701 

9.63 

1999 

433.0 

833 079 

7.04 


ffi: = I0fd-*7C. Sf^ilSS 

= m'srskTi, 

*J$ = »it Aaa&tMJlgMW,% 

©$ 3 fciK: Economic Report of the President , 2001 , Table B- 18 , B- 57 , and B- 73 . 
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17.30 •£ 17.10 SftiBT 1960-1999 ^(S|3iag»FWiafilk»n«/J'aif* 

1992 = 

too***, SIS!*-.** (x 3 ) 


# i7 * & & it m i e w0-$ 
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*17.10 ttfiS (COMP), (UNttate), HBl, 1960—1999 
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¥© 

COMP 

j*-* 

UN Rate 

mb 

COMP 


UNRate 

I960 

60.0 

48.8 

5.5 

2980 

89.5 

80.4 

7. i 

1961 

61.8 

50.6 

6.7 

1981 

89.5 

82.0 

7,6 

1962 

63.9 

52.9 

5.5 

1982 

90.9 

81.7 

9.7 

1963 

65.4 

55.0 

5.7 

1983 

91.0 

84.6 

9.6 

1964 

67.9 

57.5 

5.2 

1984 

91.3 

87.0 

7.5 

1965 

69.4 

59.6 

4.5 

1985 

92.7 

88.7 

7.2 

1966 

71.9 

62.0 

3.8 

1986 

95.8 

91.4 

7,0 

1967 

73.8 

63.4 

3.8 

1987 

96.3 

91.9 

6.2 

1968 

76.3 

65.4 

3.6 

1988 

97.3 

93.0 

5-5 

1969 

77.4 

65.7 

3.5 

1989 

95.9 

93.9 

5.3 

1970 

78.9 

67.0 

4.9 

1990 

96.5 

95.2 

5.6 

1971 

80.4 

69.9 

5.9 

1991 

97.5 

96.3 

6.8 

1972 

82.7 

72.2 

5.6 

1992 

100.0 

100.0 

7,5 

1973 

84.5 

74.5 

4.9 

1993 

99.9 

100.5 

6.9 

1974 

83.5 

73.2 

5.6 

1994 

99.7 

101.9 

6.1 

1975 

84.4 

75.8 

8.5 

1995 

99.3 

102.6 

5-6 

1976 

86.8 

78.5 

7.7 

1996 

99.7 

105.4 

5.4 

1977 

87.9 

79.8 

7.1 

1997 

100.4 

107.6 

4.9 

1978 

89.5 

80.7 

6-1 

1998 

104.3 

110.5 

4.5 

1979 

89,7 

80.7 

5.8 

1999 

107.3 

114.0 

4.2 


t£: COMP=«l/l'« , *l»^M*»#C <1992=100) 
j*S = **ll*^*»*C <J 992-100) 


UNRato= KPl5fej|k^,% 

S 9£: Efonomz'r fepun 0 / tfze President> 2001, 1 able B - 49, p.332. 



b. (a) 


fflWfttt*. 

17.31 (Sims’test of Causality) c [8i S1S.T.iSHS: 

iifseig, 

X Y W®Bo #!§!!: 


v, = « + ax,.* 

+ a I X ,., -i 


+ A + - + /9.X, ,+ B 0 X t 

^2^, , 2 + "• + A m X lt „ + U, 
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x «x, + l 

® X ! + 2 S^S^ ] S Dtj®7fe#35 (lead terms) a #• _h 3zl 13 !0 4 1 ■& k 

Ju*x *y Wttii?JSJ5H, WSig x jfe 
# m w m ft » & » tfc-it ^ 

W (#J=jfc) JSP9. anftSg|slfi7ti»S3jfe#«}»eKS. 
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®? MtllbT-mft (BPSARG) 

o tt:1 SARG *f» JBiT0r^ 52J •. 

(M% x„ x 2 , x P ), z 2 , 

^„)o 

2. W„ w 2 ,-, W S %1 s>q a 

3. Wtt#BZ#ttTMOj&|al!0. f&ttfiifc, »i± 

►<S6P 


*17* ® 0 $ & *t? Mtt & M 




lal!0^»ill*«i »o 

Z$S) j4ff(5i!J3, i^ls]!i3^«m R 2 o 

5. m&ifM SARGguf *. SX: 

SARG = (n~k) R 2 (17A.1) 

S4= » = fflaHtWl-ft, k = ® 0 }!:1 t tf 5 MJftfi 

(17A.1) HRiAUftffi*? r »**«■*, K+r=i-?o 

6. i#a«ia:a«f^rw («) p 

s#aar -i-m 

EMi#Iff®8c:i:AKW ivffii+*;368i{l5 a 

[Ktit&IP] 
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.-i.*±ffl-*itife¥.-^e*sa. fta***®*, -i-®a om y> ® 

#&Ji&-jiK#+K«l*tt 088®* X) a^SSW-^ 

fcSttffi®, ttJE y »jSX£falSn*:fria*£*ttiS, 

tt: »#'SIMS, *£&#.. 

a- (a*) ^asf*a, nB&afcxaa-'r (&&) 'mean*** m 
jn, *«rfi Mmmmr m iwk *yjsr is tfftteift* »*£*!*£ (tt 
#&*«#«***) ®jsw, ^affl^inisfPw^xtTfii^^ftws 
So x^tbsaff-ftifrra? iamM«ti 

fr ffir XflfM. 0flU^15M4-*iki#M^#IIlD3^W (conditional re¬ 
gression analysis) glt^S.'E'-uiSe 12,8 —•t'^ffil, —M & 

mir 

tmmmun, 

ft sfS 4 M‘t 3 , $Hl 1 5£ j£ ift H $1 (simultaneous-equation models) Sft" 

ne ft* 18*1*, *{naJL*«i;fr*SW0S : F. #ifti!H *#&«(**£ 

w *-a **-* ft, -Kttitt'-f a * ttit* a+w fti'*- e+» # », 

ft * 19 $ 3 J . if] % it 0T if? ik i£J l'°J SI (identification problem ) 0 in H ft 

& ^nM't'isn « ®ciz #m t, * 7-s is a & w *y _t x k #j tt 

( observalionally indistinguishable) , flo ^ E $j ife 

#n»^7«»jw(Biifi= mta, ft^* 
Q*MHfcP ttEUB^. *7 Q*P«aA*«fPffi**gjR^, iPftftfn 

SS«^S®«? Hilfc, in* MS* 7 Q 

tt, &*Ji*#Ksi|tt 9 0rl», MftM&iRS'JR 

ftm 20 * + , 

SSStt^tfilPItto 
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afmi&RAtfigtnsu s^nsr^'eri 

^fefnwttit, Btx-^'en^r^wK&DEiMHiBo 


i8.i mjLTommm^m 


1-3S1, ## 3 - 01 #**—a, *tt**r *—h 
$* YfD-S^IS$ixMl 0 &&mmm>¥, 

(^) ffifltt YiSfito 

xmYc 

ins y&s^iitxw 

Sixxg^ftgTY, ifc££SEi *#« 0 ffitr£, ysfn (*®> x 

Uo ttSFWirft*ffi—g, 

»—ajE*«A^re*awsttWo 

718 W3Efi . S£ ffc f*3 5fe 3E IB (endogenous variables) , £ ^—•^■^T 
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5p*, tt*®, 

w'A^&n ft-^itM? «»ols&(»:*«*«;£.-*, mm 

MX *««,«, M, iP#fea; : FBIffl.«MM»«. jffl 

*W# 11 I»»^ 1 «J£, JBISnEffiSnS, m 

flJB^-SttWs Mift, W 

K (AW) H: 0 ma, #TM««;* , M't* :2] : 

V l! = ^o + /3, 2 V 2i + y„X I ,. + « i; (18.1.1) 

y 2 i = fto + & 1 Y 1 > * y 2 i x if + « 2 i 08 . 1 . 2 ) 

y, fn y 2 A£M, ffi x, J&*h±M. «, tt « 2 
J5. M yjftftBMUWo ESA:, flMMfrfeg (18.1.1) 

?P$fi y, u„ (18.1.2) 'fffiH9K9Lj*flM Y, SU#*f> 

aa^ « 2 , wa#*e®ffl«*woLS 5 »^a#-attteit-c 

&% l9*Wife0fiH«iR3MraH2:fi. 

*«!** 20 fitMfflEiaaKititam#»^go 
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Q! = A, + £,P t +« 2( ft>0 

Qf=QJ 

7J9 ^ + Q^lf** 
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< = BtfSl 

ffii# « A&ife, SIH «, <6 T$^W**£), ffi ft 

( ft *4 ft #^ *!£),> 

P#>Qi#4B*t. «*, & J F&^Q?ft3tfe£S 
(fcJmttA, »S^t#> ft&£, (18-2.1) tftu„#&£'o *»*«„*j£ 
ft, f8 
18.1 *9f 

ff £i^fta#ls! Bj- T F ^PQo H 8 , (A 

#r -to ......._........ 

r (§9F»*j»i»4i - if **SF "=*•*«" 


(18.2.1) 

(18.2.2) 
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# + C= ilf ££} 
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t = frf N 










ft> & Pi = #& 


#t Pi (J»*« 1 fcTEftAtffcftft #*m *»#*»). 6 Aft 

SifcStt ft Ilf Wl *« (18.2.3) £ (tt#L) 5ft # @ *k! 

(18.2.4) AfcAA'fcAA^Aft #*»Aft*. AAft* 
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^ft.^^-*«ft*a*^B 18.2 ftAAib, c *» y *.£#•£ A ft, #■ 
J. Steffi'S (18.2.3) +ft Y.iftifttfc 0*, 3 «,##&) (grf 
tt£*fc4“#ft#0*), ft* ns ft* 

*H Y,c **, (18.2.3) $n*5J)}, 

721 $Ji8.3 X&—fft>&g£! 

fix* #*#**« #*!*«***: 

W", = a 0 + a,UN, + a 2 P, + «,, (18.2.5) 

p, = /*o + £.*, + &*,+ ftItl,+ * 2 , (18.2.6) 

# + w=tnMft$ 
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R = £*/£;* £ It#- 
6S0 ^ii"'• ’'it*«« f#'* *s 




t = ft) fs| 
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fcftftift* ft IS ft ft ft Ht * * ###f#§L :3J ft f 
ii.il/ : 


vfltisf: C, = ft-t ft y„, 0 < /3,< 1 (18.2.7) 

44®4: 7) =«„+«, Y, 0< o i < l (18.2.8) 

«44: r, = 7o + 7,r, (18.2.9) 

£X: Y d =Y,-T t (18.2.10) 

kk±&\ G t =G (18.2.11) 

H R feA'If Y, = C, + /. + G, (18.2.12) 
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tAA^ftsi-S-o @ 18.3 7 is * ft 
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*»*, &*«%, a*, #uj«; 

ftftl ft* ft #*«*> (ft) E 

*, >S ftftIH 1 ■sfiffi'RA, iTftKttAftifcf-BTMfcA, 
r^GH^alAiro 0ft, PHI*-ft *&£*■£##£$ 
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&18.5 LM^S! 

if 4 IS-LM LM$t US *, 

tiff* a Ik: JVff = a + 6Y, ~ cr 1 (18.2.15) 

fifffSf : Ml = M (18.2.16) 

M? = MJ (18.2.17) 

res #+y=ftA, = 

4-tn> tsaifc^ttJfrBSfctfiPiaffite, $un#©| : 

LM#^: y, = A 0 +A,M+Ajr, 

A„ = - a/6 
A, =1/6 
A 2 =c/b 

%&M = M, LM *«***#> ffl 18.4/?f*c 

II, * 

(18.2.13) #-f (18.2.18)o 9 

A 18.4 **fc**RBf 4 t**tip*tf **#«£#*] f^ttA**. 

tWw.-fi it*g'3F«M 

(Wharton School of the University of Pennsylvania) 6*! L. ft ^ 

*m#a. 4*3SH*a!i, 
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C ( = /J 0 +ftf , , + ft<W + W’>, 

+ fef, i + “ii 

i, = & + A P, + /9 ( ,P, -) + j 3 7 K,-, + «2t 
W I = A + A(Y+T- W') ( 

-»Ao(y+ t- ho,., 

+ ftl* + “3, 

F, + T, = C, + /, + G, (18.2.20) 

y ; = w',+ W. + P, 

K c = K ( _ t + J t 


** c = -;8#£iU 

/ = «£as 

G = 

p 

W = RNifff 

w'= skAxSrjfc* 

K = £*## 

T = $,& 

y 

t = Bt fp] 
»„u 2 ,u 3 


+ , JtC. J\ w\ y„ pfPKtf#S^S|ii(i*i4 

$ ft , K,-j^d Y, - j It &! (predetermined.) J 51 & 6 
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JnUftfrift. 

-a-@, h». &m® 
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iswA^iio *ieainsftitifi»aft (is. 2 .3) m^m ©s 

e(m,) = o,e(i*^) = 0 2 ,E(u,u, t ;) = 0 (is >9^0), fn cov(/,,«,) = 0, tiittft 

mrm&mw (is. 2 . 3 ) *18 

^TiiESfi y,W» f *^, «mWTatfo ft (18.2.3) itX (18.2.4) 

ft: 


y, = a > + Pi y c + «, + i t 


ip. 


V ( = 


£o 


1 


I, 


1-/5, 1-ft" !-/?,' 
A> 


**■ i^yj-^ + ^i. 


(18.3.1) 

(18.3.2) 


M®17E( a ,) = oa-(l^. iffi (HESf5tei& 

S), 

HUt, iA (18.3.1) (18.3.2), S&&: 


Y r -E( Y,) = yZTJ^ (18.3.3) 

«,-£(*,) = **, (18.3.4) 

*Ut#: 

cov ( y,,«,) = Et y, - E( y,) ][ «, - e( «,) ] 

= f ( "i } fllffl (18.3.3)fP(18.3.4) (18.3.5) 

1 PI 
_ cr 2 

l-A 

@2?®©;g <P- *JEtt (*«■*?), St (18.3.5) *P y m u Wt 
*. [ * ] KMBriUSi*( 18 . 2 . 3 ) + tt y, »«, ***», 

KMftigjg, AntfraurSH, & 
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J&WS&+, OLSfimM£#-»ttW„ 

*TSWiT Y e flu, itfsiSKj*l2c, OILS'® tf-1 ft £ ft 69—'HE—SSc 

ttttita, afniafiriHT: 


ft = 


'Z<.C, - C)( Y, - Y) 

Ecy,-?) 2 

S c <y< 

Zca 


(18.3.6) 


W-#. (#*) ±9ffiA9K£. S» (18.2.3) ft 

AC,#: 


ft = 


2 (ft + ft v, + n,)y. 


= ft + 


Erf 

2ja 

Erf 


(18.3.7) 


«***g-£SJBSJT 2>« « Oft(EYj-,/S^> = Kfcfl-*?) acPBf 


A*. 


in*x* (18.3.7) Wi&ftJSlS-fiS:, M# : 
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E(ft> 


ft + £ 



(18.3.8) 


Pllt, [ft: £(A/£J)ftE(A)/£(B)], 

«in * ft ft * e ( E^'Erf) . ® i jffi a & hd a * &, bme 

(Eaw'Erf) &3RS*. ft && ft fi* 

(18.3.5) ft, mm*WW Yffl« £ ft «»#£«*«. BUS ft 
S5E-1S M 96? 31- Jg H Isi B ^9 cov ( Y,, « t ) H; — 'ft >& ® M ;&, flff 

E>.«*« A-ft(#*SSg, fi^fS@*#^^/J^pait&iBAa=fe#jgiS]ftM#, 

Wj%-9CM,^%,±Mc— 0#o (S^, ]§0^#^^PgifeitA, ®CSnriiU£Klft— 

os. 3 .8) 

w #» ft m. ± & m -e « a # $ ft $ ± * a 

Stfllift* SDH-—'ft fijit® $}$£$© PH (probability limit ^£®iH plim)' 7 '^ 
TtiW* (&H0 H, «*-!£($($,> Bjit, *TSSJ (18.3.7) ftW 

jj,s*-atttt. afnMffiBj'&w piimTP^TEftc xt (is. 3 . 7 ) i&jf 
^fn»pj [8] s 
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plim( /?i) = plim( Pi) + plim 
= plim( Pi ) + plim 


2 


!Vt«i 


lL J y t U' / * I 

1 

plim(~^.y,M,/w) 
plim( y^.v^/a) 


(18.3.9) 


2y 2 , + 

(18.3.9) M, ft wrmir*?* ft Jm_t y*i« w 
V tt#*3r£«HMs*R£bfc. wail, 

i®#***** xmmmx, y »u &s#*toiT&iiin&i&nit&ftvnj& 

E[Y,-£( Y,)][«,-E(k,) 1, ffiff* (18.3.5) ^Tt er 2 /( 1 - ft )) „ |S§ 

ftt&, mm * mxxmx, y ftm **&&&}&%&&-%&, jaE^ 4 = 

HJtJSrg (18.3.9) oIW^: 


plim(ft ) = ft + 


ff 2 /(l - ft) 
_2 


= ft + 



(L8.3.10) 


OCftCl fi <T 2 ^0 <j 2 y ^SiEW, (18.3.10) *P plim(ft) .& fct 

ft X ; ft MigJfcfi&TtT* fto ;M &^iSi&, ft £-**««« 

fei+1, 




*T«!B± : fftl»*»iailfi, it«fl]®SIM i8.2 0f^l»flr^M9r>K 
AfcS*R. / »&<£** 18.1 

mss o) Tngtu. m&fe-. 

E(*,)= 0 

£(«,«, *y)=0 (j^O) 

var( u ,) = a 1 = 0.04 
cov(w r ,/ I ) = 0 

jusagfis/^ifi«, (4) m„ 

(18.2.3) 4>W*#»{ieftl*ft = 2 *0 ft =0.8o 
* ft*n j3, «, it, stfnBTM. ( 18 . 3 . 1 ) 

a y ( mmm, jal^ 18.1 mm (u m 9 - 2 . y, aa, #j&mt ft, ft 
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(18.2.3) j te £iSRC,M«« e C 

i8.i w* (2> m a 

if* pc m pi *?e®, n *Taffi«j#*«a&jE*ni •***" 

Jn*an«*i8.i MSiC,5S 

y, hums, mmft'mm po = 2® Pi=o.$, ii$ oLss^ttWig. {sm. 

(18.3.7) , 

y,^«,w (#*) Wig^ w = 3.8, 
W^^ = l84o =F&, Sn (18.3.7) 0rM», 


Pi = p\ + 


s 


>w 


2 
3.8 
184 
= 0.820 65 


y« 


= 0.8 + 


(18.4.1) 


/?, W 0.020 65 KjaSiliSo 

it»fllB*18.1 *W*«« C, Jtf Y, »B0 (OLS0!El o - 

i^#a)c nijHH#s£: 

C, = 1.494 0+ 0.820 65 Y, 

se= (0.354 13) (0.014 34) (18.4.2) 


(4.218 8) (57.209) 

R 2 

= 0.994 5 

* 18.1 

smssmmmm8£mmme& 



Y 

C. 

1, 


(1) 

(2) 

(3) 

(4) 

18.156 97 

16.156 97 

2.0 

-0.368 605 5 

19.599 80 

17.599 80 

2.0 

-0.800 408 4E-01 

21.934 68 

19.734 68 

2.2 

0.186 935 7 

21.551 45 

19.351 45 

2.2 

0.110 290 6 

21.884 27 

19.484 27 

2.4 

- 0.231 453 5E- 01 

22.426 48 

20.026 48 

2.4 

0.852 954 4E- 01 

25.409 40 

22.809 40 

2.6 

0.481 880 7 

22.695 23 

20.095 23 

2.6 

-0.609 548 IE-01 

24.364 65 

21.564 65 

2.8 

0.729 298 3E-01 

24.393 34 

21.593 34 

2.8 

0.786 681 9E- 01 

24.092 15 

21.092 15 

3.0 

-0.181 570 3 


4r is * * 3z#m*9S 
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-0.250 990 0E- 01 


24.874 50 

21.874 50 

3.0 

25.315 80 

22.115 80 

3.2 

26.304 65 

23.104 65 

3.2 

25.782 35 

22.382 35 

3.4 

26.080 18 

22.680 18 

3.4 

27.244 40 

23.644 40 

3.6 

28.009 63 

24.409 63 

3.6 

30.893 01 

27.093 (11 

3.8 

28.987 06 

25.187 06 

3.8 


rJO] TO. ^ 132 Xo 


-0.136 8-39 8 
0.609 294 6E-01 
• 0.243 529 8 

- 0.183 963 8 
-0.151 L2U 0 

0.192 673 9E-02 
0.378 601 5 

- 0.258 885 2E-02 




immm, Bftttt a as.4.n miw a a. *«»m, mw 

HKttift, A <7 2 *flvar( Y), i'a#Si|»f 

y k. 

«•&«*«]. 4*-»je»»«+fSS®4tttt|51fi? M, 

(Hausman specification test) fft— 20 #jgt+ 

ife'Bo 


18.5 Sj^gife 


1. #S*ai*Hfc. «^g«SWT-t0$*i[»34S 

ft. 

2. «&#e*sito--*tMr«itt0ig, —( 8 p® 

-stfew. sma, *«*£*, 

7S0 5. aMTS—'Milje*-®*f'«illlH7B^ 

ftfffl OLS -£f£-H-Jt#if0f 
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6. m 

S «#£$'£» 20 fi 

&a;tmf, ft&ft l9*'f>%&iRSI|i5|S. &M$l±jfe : Ftti1-|B)fiE&<j-'h 


rag® 

is.i *»-^3tstf*»E£wtt*«:ft;2rs*sio hmh^ma 

18.2 ££-^ffi*tiltl9©'im**ntt&g£! t 

Wfc*ft (Brunner) #0 A. H f§ ft ® ( Meltzer) [ ' ] V1R R. #£ 

(Tiegen) [2l WWSd»*Btttt. 

18.3 a. *t$J 18.1 MfiftgSft « t (&«*»»«&£<> 

b. «,? 

18.4 Xf'fillUt+i-Hfctt IS-LM&S. #iBSl£l&©rfiWfif 

«$««»« wa^ira*.*,, 

i8.s *7»^a©»K-^#iaKiftisw^*, b. ms# coudet) 131 

«fflBJiTW*as 

R bc = «i + “aR« + ayRu-1 + a A L, +- a s Y, + « 6 NIS t + a 7 / ( + w 1( 
*« = A + &** + fc R «-i + ft L, + ft V, + ftNIS, + ft£, + a 2l 

L = 3EISAi$*Bli©fli 
Y=*^A^«tS:A 


NIS= -##f©tf K*3E» 

a. KM.3T£±iftiiS]ft;MWiiaL MMSP.JSISftlglt 

wa*to—a, 

b. #|l! t PSP#*ft£$®? WSS^Jgfi? 

c. R b , -43*^4.? 

18.6 J.U. (Farley) fllH.J. %£© (Levitt) *E Mitt fc * 

!£M^#W^Affl B a n*^^)ill6t)^5imM> (A Model of the Dis¬ 
tribution of Branded Personal Products in Jamaica) U1 rf 1 M±L 7 $B 
SS (0f#ltftt!®g. 


m is m 


►6«i> 




732 


Y u = <* 1 + P,Y 2i + A Y 3i +/S 3 Y 4i + «ii 

y 2i =« 2 +& y ,.-+a y 5 < + 7, x„. + y 2 x 2i + MJ , 

y 3i = a 3 + p 6 Y 2 f + y 3 x 3j + « 3 . 
y 4 ,- = 04 + £ 7 X 2 .+ y«x 4l - + 22. 4 ,• 
y 5j =a 5 +jj,y 4i + v 3i + J3i0 V 4j + « 5 ; 

Y«=idiawfltajsa»* 

Ys^^awswisisas*** 

x t =j*-ai»0«APA# 

X 2 = lftK0r* i fT*KWAi9'ftA 
X 3 = MAP*'i>SiJtrtP&»r&W3S& 
x, = Mp +4&ss*ifi-^#:»ttWIEii| 

18.7 F- C$T (Bass) {iSfflftlT 

IS [il : 


Yi< — <>i + ^1 Yj, + /? 2 Y 4< + 7iX lt + y 2 X 2l + u,, 

Y 2 t — <72 ^ P3Y } , •*- ^^¥4, 5*3 X, ( + 74 X 2 ,+ u 2 , 

Yj« “ Q 3 + ^sY|» + p6 ^2; + «3r 
Y 4! = a 4 + /? 7 Y 1( +" PsY 2 , + «4/ 

*!=»*#»«*« <£*) 

KAn 

Y 4 «3&*M*«W* (£«t) W*t|fc»lU^tt20 Jfia 
JtfftAn 

yj=»«**3t7£rfif#«»t*HtKJl 20 #iai;WAOW 

Y4 = 3B#**«*36r-S-*W^*l»W 20 £Bt±.WAP 

X,= BljKE^AttAWWftlBEBt 20 ^m±»An#*ia 

«##«■»»* 

rf0itx«^h£« o 

iA* x 2 *«»£««? 

b. x a ;»ft—tft£3E*, «£!Bff*@c±J£*S? 
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18. S G. n&m (Menges) *JlS*fiaFtt3ftTiUT WTbMSHIffl 161 : 
Y« = 0o + 0, Y t _, + 0 2 I, + Uu 

I, = 03 + 04^ + 05 Q( + “2; 

C, =06+07 X + 08C t + 0 9 P, + «3, 

Qf = 010 + 01lQf-l + 012*. + “4, 

y = astfeA 
/ = 

C =^A«* 

q =mm 

p 

R 

t =Bt|H] 

« =mvi r mm 

b. *ssa«*>wasiiiwffl#-sfa*/i'x*fe*tti+»#s? 

C. IE$* 

18.9 L.E. (Gallaway) fO P.E. (Smith) 

y, = c, + /, + g, 

G, = 0i + 02YD,_ | + 03 Mj + «|, 

f, =0 4 + 05(v,.. 1 - y f . z ) + 0 6 z f . , + « 2< 

C £ = 07 + 08 G r-l + »3t 

c = ^AiB»itn 

YD=nI£R3i«J§ttA 

t = B*H 

«J» «2. a 3 = 

1948-1957 IS:®. ft WtfJRf 4*-STM** 

iszm*^-**fe#»ai(PT*s*: 

C, =0.09+ 0.43YD, -, + 0.23M, R 2 = 0.23 

J, = 0.08+0.43( Y ( _j - Y f _ 2 ) + 0.48Z, R 2 =0.40 

G, =0.13 i-0. 67G,. t P 2 = 0.42 


►tfW 


m is * 




b. 2jff4M R 2 fi#ffilM£? 

»=g® 

18.10 &18.2 1970—1999 #$iB] 6$ Y ( IS ft £ fAS ), C 

<^Affi«£iH)*a lOjZL^TSito 

«J£*W IB.2 nffiMSOT>KAftSgg£lii|:#.c W Y »** 



SI18.2 -f-AiS^SitJ. 
#10*Sit) 


.a Assail 

,11,1970—1999 ( U 1996 


C 

/ 

y 

1970 

2 317.5 

436.2 

3 578.0 

1971 

2 405.2 

485.8 

3 697.7 

1972 

2 55D.5 

543.0 

3 998.4 

1973 

2 675.9 

606.5 

4 J23.4 

1974 

2 653.7 

561.7 

4 099.0 

1975 

2 710,9 

462.2 

4 084,4 

1976 

2 868.9 

555.5 

4 311.7 

1977 

2 992.1 

639.4 

4 511.8 

1978 

3 124.7 

713.0 

4 760.6 

1979 

3 203.2 

735.4 

4 912.1 

1980 

3 193.0 

655.3 

4 900.9 

1981 

3 236.0 

715.6 

5 021.0 

1982 

3 275.5 

615.2 

4 913.3 

1983 

3 454.3 

673.7 

5 132.3 

1984 

3 640.6 

871,5 

5 505.2 

1985 

3 820.9 

863.4 

5 717.1 

1986 

3 981.2 

857.7 

5 912.4 

1987 

4 113.4 

879.3 

6 113.3 

1988 

4 279,5 

902.8 

6 368.4 

1989 

4 393.7 

936.5 

6 591.9 

1990 

4 474.5 

907.3 

6 707.9 

1991 

4 466.6 

829.5 

6 676.4 

1992 

4 594.5 

899.8 

6 880.0 
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1993 

4 748.9 

977.9 

7 062.6 

1994 

4 928.1 

1 107.0 

7 347.7 

1995 

5 075.6 

1 140.6 

7 543.8 

1996 

5 237.5 

1 242.7 

7 813.2 

1997 

5 423.9 

1 393.3 

8 159.5 

1998 

5 678.7 

1 566.8 

8 515.7 

1999 

5 978.8 

1 669.7 

8 875.8 

I = & 

^ #4 ffl .: Econorn ic Report of the President , 

2001, Table B-2, 

p.276. 



ii>; £ 


18.11 18.10 ‘t'WSfctg, 

#111*3 Aft* 



(GDP) fWBo 

18.12 

C+ 1= Y ( =GDP) 

bam, ® 5 £ : 

Q = &> + 0i y, + «, 

(accelerator model) 

;, = «,) + «,(y ( - y,_i) + v, 


[ 1 ] “Some Further Evidence on Supply and Demand Functions (or Money”, Journal 
of Finance, vo!. 19 , May 1964 , pp. 240 - 283. 

[2] “Demand and Supply Functions for Money in the United States," Ecnnometri- 
ca , vol - 32, no. 4, October 1964, pp.476 - 509. 

[3] Bruno A. Oudet, “The Variation of the Return on Stocks in Periods of Infla¬ 
tion,” Journal of Financial and Quantitative Analysis , vol. 8, no. 2, 
March 1973, pp.247-258. 

[4] Journal of Markedng Research » November 1.968, pp. 362 - 368. 

[5] “A Simultaneous Equation Regression Study of Advertising and Sales of 
Cigarettes,” Journal of Marketing Research , vol.6, August 1969, pp.29‘1 — 
300. 

[6] G. Menges, “Ein Okonometriches Modell der Bundcsrcpublik Deutschland (Vi- 
er Strukturgleichungen ) , ,r I. F. O. Studien, vol - 5 , 1 959, pp . 1 * 22. 
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[7j "A Quarterly Econometric: Model of the United States,” Journal of American 
Statistical Association , vol. 56, 1961, pp, 379 - 383. 


[am 

(exogenous) i£fr$£ (predetermined) (S 

£$38119 &o) 

[2] &S1s«», 

ffio 

[3] “wsm^±s«ffi^s2 

■ s F69S‘ho'’ #!& Rudiger Dombusch and Stanley Fischer, Macroeconomics, 3d ed- , 
McGraw-Hill, New York, 1984, p. 102» i£jg, «intSTS4SI 

«n. 

[4] L, R. Klein, Ecoriom ic Flucttiations in the United States y 1921 ~ 1941 , 
John Wiley & Sons, New York, 1950. 

k,.,® y.-.siwiaftarjfew, sts^^st^j rBrefi'iw«*e»fi<ic os-fiits 19 # 

[e] msmpca *&o-5 i z.m, t:-®*?o» fa^ ft*fi, ig:#** 
M. l W MPCffi.^-£1r£4''g£8Fig;$t , Bflfc*SE&«t , «mS5»J Y, fB 

[7] 3HHM£«KM5£SC., 

[8] SDftKff: Afgffil, (MSDft) M plimlfcfe^ta, iai(A/B)» 

plim= plim( A)/plim(H)„ E(A/B)? i E< A)/E( B) „ 

[9] Sffii, -teifem, 

[10] ^Bf J?SCS Kenneth J. White, Nancy G. Horsman, and Justin B. Wyatt, 
SHAZAM : Computer Handbook for Econometrics for Use with Basic Econometrics , Mc¬ 
Graw-Hill, New York, 1985, pp. 131 - 134o 

[11] (18.3.5)„ 

[12] Kenneth. J. Whited, ftl^lXSR, ^ 133-134 M, 
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rss s 0ii 

i8.2U3iatAHft*«lfl 0 »P fimi5l*W<fefSllffttirH£ 

W <»iuJS<MMfeA. fill., 9F4iRJB4H«tt££# 

p *IQa<l*MB, 

a », aa x jg fii JKft h- isfli * fi** * ft as^ ji m w a- 4. w ? 

*#*, Kfi]«F%n£#iKftiRS4«iieiH e a<njfc?ia—s 
Bji-'hfti^fHiiHRaKRia. fisa, s&a-sawj, mammviz 
w-^arfiMflrwiRai- E^yi, * 


19.1 


*r-®T*m, affi3iafinT« ! ^«sjt : 

?36 


•# ?s» # 


N?5 




(19.1.1): 

Y\I~ ft 2 Y 2( + ft 3 Y 3r + "• + P\mYmc 

+ y> ,x u + riiXi, + ••• + kX k , + u u 

+ ft 3 ^3t + + ftw^Mc 

+ y 2 1 X lc + y 2 2 X 2t + ••• + y 2K X Kt + « 2 , 
^3< = ft 1 Yj, + ft 2 Y 2( + "• + 

+ 7 3 lXn + r3 2 X 2( + - + 7 3 kXk, + «3< 


^MT ~ &MI y lj + ftl2 Y*. + + Avf.M - 1 j, t 

+ 7mi X|, + 7^2 X 2t + ••• + 7mkX k , + w Mt 

(19.1.1) 

•K* Yi, Y 2 , Y m = 

x,, x 2 , ••■, x K = ic(six«t-i?iii, unt 

a,, « 2 , •••, m m = Ad y hBt#li : -fft 3 3} 
t = 1, 2, .... T = &»*)+» 

it y= 

wffij&m. m%±, mrm e# 

i9.2ir^#sy, jffl#*-^SBriiUR»ii»ig. ^-STFtetaseswtf^o 

(19.1.1) JjWJW, aA«Sl^rfi*awa!*"!«■*«** A 

(endogenous), Jif-Sffil S3 f*3 niS$:/2 ; ® ItTSS W (predetermined), 

w, 

(exogenous), M 3 «T ttsSJf JH fft ; lit 
•$.)SI!l*3 9 e £$ (lagged endogenous), #j }ffl , X„^3ffl ( SCBt) W £ 3E S , 

Y (I m 

Yjo-ofiiejB. *iifc»««rs* 

amwi., fcfnwfi*fia*3iifej£Ho 

w S*-g 

(#&») ®**n*tH, 

(19.1.1) (— 

SM) ffittl, A (SuMMift-*) ttff*. Rtlfiii 

(structural) s£!rA (behavioral) #@ 0 it 0 fH it 7 jfiljiftc& 
#3# St (structural parameters) ^$S 0 
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(reduced-form) ft 

KTi&Wr *t*m i8i§ei#M§t's,MA* 

SIS: 


«#**: C, = ft + ftY,+ u, 0<J3,<1 (18.2.3) 

feA'gf*: Y, = C, + J, (18.2.4) 

ftjfc«S3S»+, C(M)SY (&A) m S (ftSKStU) 

O (18.2.4) A£o Sn 

H¥#. fi£ MFCft S4 0-5 1 3l0o 

in*# (18.2.3) ft A (18.2.4), fiaflMIfKlftftiB*, Sft#PI: 

¥, = 110 + 11,1,+w, (19.1.2) 


n, = j-~ (19.1.3) 

u t 

™‘~T^ 

ftm (i9.i.2) &— 

<»«> M f iMjS&o rifl fn n, SMMUMSi&o 

tt*. 

41 (19.1.2) YffiftA (18.2.3) Me, fC#?'j.53 -iUXSJftff: 


c, - n 2 + n 3 /, + w, ( 19 . 1 . 4 ) 

^-rr, "-r; <19 - 1 -« 

«r 

^ U: , 0 rm&ft£BPH 4 A#ft (impact) ffcS$SS@»l®SS [ 0 HSiUlft. 
»UB*r*ai*. M£&ifto] l Mtc, #«J£ MPC 10.8, UP4., * 
(19.1.3) 3tfn®ii! n, = 5o J#jbn i It.ScttSK, #ftW 

(ft$M) #» 5 *AMiftA«iiir, *«S 5 flF»ftAtt»i! 0 n mm, ft® 

gft&fTF, (19.1.5) >p»n3 = 4ts, a»*rti*JniiHj£. 

atfi»xaj»in4 357£„ 

M (18.2.4) a#K)#li® Qf = q; (»# 
il;^¥ H) , #5 Ilf ^ 4$ (equilibrium conditions) c tM^Si (18.2.4) 

&*ra Y-j&^iFMrti (Bpmsfeaiijna^^ao,, ^«f— b.® 


►tf97 


.# i9 m vum fioim 





ffloLsafliiHJi#a*®«jR» (*n,-)» vMsftmw, mnkVfm&8i 

(indirect least squares, ILS) £fe, M jjfftt vf - 69 ^ 3* JRIS ILS $5 it 0 

739 20$+, ils^o aut*in»si. bejruhim 

i9.2^o »*«**ijB7WJWHJH«fiiaj5>rs-. 



0 fiii D vSiJfs)S, 

»W»<lMfiit<I. tngfttt, SltfiittjSr®*BlBJliRaiW (identified)* $0^ 

*m, subs? %*»#«** «r«sm unidentified) si « (un- 

deriderrtified) „ 

(3E^aa!i») mm, «««i±4HR 

aw. a»a»ia»tt«»ais®#»w-^®- 36 “«a f a^wsmut 

i% 0 

STXfMFB#-ltS, 7Mfel![|i|$t«ri^ffIIS l Hjlt/^^T 


T'&iRm 


(18.2.1) ft! (18.2.2) 


me*#o 


a 0 + a,P, +- «!,= fa + fop, + u 2 , 

(19.2.1) 

m (19.2.D, $wmwi}mvtte-. 


p, = n«, + v t 

(19.2.2) 



r, @0 ~ «0 

(19.2.3) 
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71,0 


U-2, ~ “l. 

«l ~ ft 


(19.2.4) 


71,1 


V, — 


ft (19.2.2) «P,ftA (18.2.1) $ (18.2.2), ScfH^SIJT 


mm-. 

Q t - n, + w f 

(19,2.5) 


T— ■ *lPo _c *oPl 

n ‘ a,-ft 

(19.2.6) 


a l u 2e - Pi w 1/ 

w < - /□ 

*1 Pi 

(19.2.7) 


ft n/.&JS&SggU, ft 

*‘S (19.2.2) «! (19.2.5) *«#&*«,, 4 

-hs#js#« 0 , feKins^i+^nwm-^feo *a-&? ft 

3gJ&T (19.2.3) ft (19.2.6) 0r$Mlfi#SJ£$U 

ft £«M4^^^ 

nnz*Mfeft»«*n. stttM'Mesi*, mv&mtu't- (st 

m.) #@o #j&, -»»«&, (aa) #g 0 

(19.2.2) ft (19.2.5), #{XWff5*fcM 

t&ft{i{5J*?»3E*, Pft Q (#fl*4;?). 

0 fS&S#*l»#, ££P (ffr») ftQ (tic*) WBtmff 58 »tSilii£ 

Sift, pftQ, teft*S 3 »«* 

»T»««iaaija'M 5 ja > 19.1 

m 19.1a S&a^*jR* Q ftPM*jft, 

ft-&$£ffil£63£,£, in® 19.1b#r7Ko M it, fcfcjn® 
i9.icsn3es#^3i4-^s*a4«4- mm 
w-mmiatr&ttj. **. M«*sft£T«*tt«M«fess«-s*MMir 
A. tt», frs^E&Tt&A, HHffftftBSft, ffi#®«HSi)4IBlij0&ft, Bfj 
tt&ffi*IJiKI{K*9Miixrtt&, $n®i9.id»s#, 

a. jiafswn*!*. mm, jnJua^naAffwafl: 

Hk#to8Mtfmma:». icjg 
so® 19.1a %m, m 

ZftS-ttiilftMftBSfi:«#ftttMfiJH«l#». ffittaiflffl 

A(0<A«1 )^m (18.2.1), PjflfflJ (1 — A) 5fefll (18.2.2), liUtPJT^J 

im (tt: sntf?iQ«±#) : 


AQ, - A« 0 + AfljP, + Am, ( (59.2.8) 

(1-A)Q, = (1-A)j9 0 + (l-A)ftP, + 0-A)« 2l (19.2.9) 


m i9 * r-im 


*699 




m 



B 19 .1 ffiUa«*a«E^iR#Jffi]j8 


Q, - /0 + y,P,+ W, (19.2.10) 

2 0 = Aa 0 + (1 - A ) £ 0 

7i =Afli+(l-iDft (19.2.11) 

«», = A«j, + (1 ~ A) « 2e 

m te'i' “■ttitw” * “«*»" urn. ( 19 . 2 . 10 ) -w (18.2.D * 

(18.2.2) _h3CES!)W ( observationally indistinguishable) ; 'SffliPft 

Qm p t&mm. b’i&.'mm R*r p w q mh*h ff w*e, m 

(18.2.1), (18.2.2) * (19.2.10) *f* Wft-'hflte » H# MffcJSffi 

EH¥ M tt « aj El )i £ =F “M” ( 18 . 2 . 1 ), ( 18 . 2 . 2 )* 

(19.2.10), 

7vV *tism&wiA 







74$ 


MP»Q. fflfi-HaWKfliiiJnffl i9.id*eW*^WW#mA. rtf, & 

ftK<n^JSTi£1B*-^«»«a!! 

if^ii#;: Q, = a 0 +a,P, +a 2 I, +u u a,<0, « 2 >0 (19.2. 12) 
MM; Q, = ft, + /?,P, -<- w 2 , {h >0 (19.2.13) 

&*♦ sS£fB3fcpfi» 

+ £T--'h*SttA. iftAir ft B a B W 

@ift, «'£'&£»*#«#+*, tt&sm 

nrmwJHiftAst 

u 2 >o). 

w^m«s»«i*)s *#*“«»*, *fn* = 

a 0 + «iP, + a 2 l, + u u = #o + $\Pt + « 2 « (19.2.14) 

p, M^ifdlioT: 

p, = n» + n,/, + t», ( 19 . 2 . 15 ) 

3t4’Wff#^£$C;)4 : 


ft 


no 


Po ~ a 0 
°i _ Pi 


n,= - 


«2 

«) ~ Pi 


(19.2.16) 


- 


“2. 


It 


«i - Pi 




Q, - n 2 + n 3 /, + -w. 


»'P: 


111 


n 2 = 


<*iPo~ QqPi 
« 1 - Pl 


n 3 = - 


Q 2 P 1 
«i - Pi 


ZL' — 


“l“2( _ Pl“l» 


(19.2.17) 


(19.2.18) 


M 19 *e ifUMWM 
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B* (19.2.15) m (19.2.17) «5S«^a*-e, St'HTffl OLS^ffiit 
'&«!«#«. (19.2.12) m (19.2.13) 

BP a 0s op « a , ft ID fto <SKff 4't-^-g, Bp* (19.2.16) » (19.2.18) 

n,, rft»n 3 um) arffljfeflrH-'fcfl. Bifc, 


ft - n 2 a no 
n s 


(19.2.19) 


ft = 


n. 


*■«? Bjlfc**sSft^»7iRiHo Mffi 

it*, s«*#ft *nf5tfi##»2o*+ 

#Stt, ft 

(19.2.12) *tois>j <*t6tti+), itanfflA(o< 
a<i)**- e, #ffl (i-a) ** (19.2.13), MJ§ffi'e<n)3n«#S'i«T 
W “«&” M: 




Q,= y 0 + yi^ + y2(, + ^ 

y 0 = Ao 0 +■ (1 - A)ft 
7i = Aa, + (1 - A)ft 
y 2 = Aaj 


(19.2.20) 


(19.2.21) 


ffl 


«*,- Aw,, + (1 - A)w 2 , 

1J® (19.2.20) (19.2.13), 

**§S* (19.2.12) £j(»i«Lt^sn*®U Btt**a«Wfi>H«>JtRj81Wo 

as-tfii#**: jEM**a*+*iBT-+** 1 

IR&HKttMl £#■&? 

aswuma, ip® i9.idjsif^ a mmmm, 

di$n££g£#ffitt%jn±iK& («»i) ummmmm 

Q, = Q 0 + a,P, + o 2 /, + u u e,<0, Q 2 >0 (19.2.12) 
Q, = ft +- ftp, + ftp, ., + w 2 , ft>0, ft>0 (19.2.22) 

s-ft&aftas, -'M»a««»*«tt=Ft:w3Wflitir»iw«, a 

as, t ie» 

W. JSfflMft—t-ttS**,, 






«frm 
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«0 + OjP. + ‘ °zh + «U“ ft> + ftft + ftP, 1 + » 2 ! 

*jit-tfg£0JnT»J9#r{frtt: 




p, - ii 0 + 11,/, + n 2 p ; _i + 


it, 
n 2 


py- gp 
«i - ft 
_ g 2 
g i _ A 

ft 

<»i J ft 

* 1 , ~ u u 

“i - ft 


ttttfHfrttftASSiSiWJ&Ag, «»»**&«!$*#• 


(19.2.23) 

(19.2.24) 


(19.2.25) 


746 


Qt - 11 j + n 4 /, + fisP ( -i + w, 


(39.2.26) 




ffl 


H 3 = 


«ift ~ «oft 
«i “ft 


n 4 = 


«2ft 
«l _ ft 


n s 


«ift 
«! “ ft 


«1«2. 


ft «,< 


“I “ ft 


(19.2.27) 


tTg (19.2.12) « (19.2.22) 0T*&««#«!!#* 6 'TSttJRft- 

o 0 s or,, a 2% ft. ft fa ft——iv n,, 

n 2 . n 3 . n 4 fon 50 as#, £iEirif« 

T, SfnM^SJIt-Mtei+Tto Sift. **;»«i&W2r®»#tt#*»rw 

Sl», (3«i9.2B**MWW0f»IKi6+« 

»T«Si:att*a»*«riRS!iw, -s-a" ma 

<0<A<1) (19.2.12), (19.2.22), 

aiaiH, i ( SP,.W'NtnSM, 

BA. M^Urft-,, If 

I, o 


*19* 
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II, (19.2.12) to&dn T, iaslifM: 

3jc $ #:: Q,~o a + o, P, + a 2 I, + a)K t f «i< (19.2.28) 

Q, = ft + ftft+ ftP,-, + « 2 , (19.2.22) 

Kt«lfc7B£AM3E**h RftSWf; MM 


p, = r4 4 - n,i, + n 2 R, * n 3 p,., + v, (19.2.29) 

q, = n 4 + n s /, + n^. + n,^., + *t>, (19.2.30) 

K4> 


Ho = 

ft 

“ Q o 

n,= 

a 2 


-ft 

a 1 _ ft 

n 2 = 


a 3 

n 3 = 

ft 


«i _ ft 

«i' ft 

n„ = 


ft ~ “oft 

n 5 = 

o 2 ft 


“1 _ ft 

“1 ~ ft 



“3ft 

n 7 = 

a, ft 


“1 “ ft 

*1 - ft 


fll 

“21 "* ft“lf 


«2i “ «l< 

•W, - 


°i _ ft 

V, = 

«i “ ft 


(19.2.31) 


±i£«**s!s# 7 ■'Mg****, mffl wftit't'fnws s 't-m— 

(19,2.31) MMStimti aftittfffi+ftrtTSfctt'MSu 



(19.2.32) 


ft = 


ILs 

n, 


(19.2.33) 


*fflraWc [4J jifc*h *=Fft&ftfeit + 

os--s -m ft is #ft )i &-K (tfe wtt-n. „ 

(19.2.12) ft (19.2.22) , Bff 

ttlt (19.2.28) ft (19.2.22) *J?»#i&a»{FJg--#&!|ip;Ff|6 (ft 

Sf) iRJMBe? “ A £ ” ftjSfc “iST^ 

»" »®fto t,|^aTj£ 




(19.2.12) m (19.2.22) ttAAMSSlf, ffi 
iftA3EttJiktt»a» + #S!ai*ffiJ£WiK3Mtti&atte fllftth (19.2.28) 

m ( 19 . 2 . 22 ) feAnM*, «^a»^tt#KEiBcA3Ett, a#»T»8 
3Ett„ }feW£, S6ffl»m»B«t*iiiT “a^" WSf*. » 

3i-j£few*= h», a* 20#+, 

©.saa^«*»is]Hi». 

mat, mne.?'mTmwmfc, 

t*«-'hjsrsiiriaji^aw»j»jRnriRai» (aftsKte#),, m&mm'ptti 
«—A-eWBriRJMKi. MltiagWIM, *7MW«*l(ai«, a 

{M£ig 19 . 31 ? *, 

w-^irajiff'orKjjij^s-^o aifei'FSMatw^So 


19.3 izmmm 


mw- 19.2 nmmsaamto, jKjM±w«aiT*s#3!#@.**£*:£*- 

ns effl^wje-iraw^j-wMtfeo 

(order and rank conditions of identification) , E& 7 81 {)% T — W ^ t?E M $1© 

J*iW*gT&—fNK 

ATTJffBfrWftftft, ®1fJ4liaWT^-^ : 

M = 

K =*l!f«rs$«W^# 




(©«ft) (order condition), 

*#): 


SSI 19.1 

t*w*i, t * »sd> m -1 a «nj a « * * (ft 4 « # 
fc). M-l 4-S#, *»*.•&# 

IHM-H'$f, M'feJtaaiRaiW. 


m m w m 
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^i 


%x i9.2 aift-'h** 

ItVLiZSi, a ± 

**«**#!. BP: 

K-*3»ot-1 (19.3.1) 

*».* K-fc = »»-l, (*&>* K-k>rn -1, jsit 

i9.i s^MfiEWiam-iinRsdttjexft^fftw. 

0(119.1 

Q, = a 0 + a,P, + „„ (18.2.1) 

Q, = Pa+ P,P,+ u 2l (18.2.2) 

P *» Q if *. *7fc*iRjH, 

*»#* M-i=i + ** 0 *»*, fc^MUM^**-*-**!**,, 

0'J 19.2 

Q ( =o 0 +Q,P, + a 2 r t + «„ (19.2.12) 

«4®4: Q, = Ai+ftJ , ,+ *2, (19.2.13) 

QfrP ArtiW, w / £$ (19.3.1) ft# ft ft 

&#, *m**i**aft**T!r««tt 0 ^-^ 1 , « ^ & 

m-l = i ***/,, 0MXft'JH!HR*l«r o 

01 19.3 

Q, = er 0 + a\P , + ail, + W„ (19.2.12) 

0,^0#+ftF. + ftP.-,+ u 2 , (19.2.22) 

(19.2.12) ft*f 

#»1 *** P,-,, (19.2.22) *fttf *frl +** /,, 0jb« 

0*J 19.4 

Q,- q 0 + a,P t + « 2 i r + Q 3 f?, + Ml< (19.2.28) 

$*®*: Q t = ft+ftP l + ftP,. 1 + « 2< (19.2.22) 

P ( *>Q, Po /,, K { *»!?,..,*#£. 

•i^tP,-,, 0r ft if IRJS'J Wc. IE ® &#|& T W'f* % 

*»•*#, *5R*ifcAirTR#J«o m 

(19.2.31) 






A WA, A finite, #f]iEI 

*£*-*tt*iiSfc 0 'f ±±, &-jlsMiATTW*ft*ro 20 £ * 

4* *«.«#!, 

AAiy )t#, # 20 $:H#^^vfc^“ 

ifr*/jv:zjfe ( two-stage least squares) o 

SMSSJMaH-sS^**, ttfl-i-nilAiRSd&'h^S. 

* (£*»> ffilfc (flPtf) *MlJ**ft*«Jil!l <*r«+^mSEW$S, *SVl 
kjr»**). j£^*5Bfi«s®wffi-^^gw«5i!ittw*tffl*tt. n 
&m, ^ttJKsjwfiiaaESMTmaTaE-^swjfesftttrtaifcttsaM* 


pj*je, #st&£dm*t&tR»j»tii® 0 «jM«ki9.2i>, &%tmm 

TiiiafWi#t«RA«f f„ &MRfr 4 H**%£i?iR 9 Jtt. <&*, IR 
5dtt*«ja?H*n!i1«*a* + /, B>£#<r 2 MA, iftAM* 

jmmu 

w®.-'i'3>mm&T&i&ft k - k> m -1, -b^a* 
kTAUMWo a^^S^RAji. MTM* MM *&#*&&& 
». aa»»*# (it ft) -*il*#** (in f ) SLIBJS^ — *fSz^* 0 

&o ®5k, «fm*»-^B!EMiiiiJl3E4J“W«»Jlt# 0 

(rank condition of identification) id{&T&—- j3H $ , SH&ifi&QT : 


WiRfflttttftlfc# *-^4- M^#atSr*aL + , 

-#■«?!# $5: (&£$■&&) & £ Si $ '> —'KM-1) x 

(M- AJfco 


rMfcrta-iiBX ***«fjg, [7] 


y„- 

An 

• ft 12 Yh fin A' j, 



= «U 

(19.3.2) 

v 2 ,- 

An 

"ftjYj, 

~ y21 ^ i/ — 

722^2/ 

= «2 < 

(19.3.3) 

y.,- 

fto “ 

■ftl V.r 

““ 7*1 *1/ - 

732*2* 

= «3* 

(19.3.4) 


* >9 * iX#ffiVM 





( 19 . 3 . 5 ) 


/i 42 Y 2l y 43X3, u 4l - 

fMltt-tffiWtfefflsSj** I9.i« 


* 19.1 




attest 


#gi§^ 


( 19 . 3 . 2 ) 

( 19 . 3 . 3 ) 

( 19 . 3 . 4 ) 

( 19 . 3 . 5 ) 


Yi 


-A* 

“ fto 

_ @30 


0 

At 

&i 


v 2 _Y } 

' @\2 ~ @13 

1 - @23 

0 1 

- ftj 9 


Y A 

0 

0 

0 

1 


Xi_ 

r,i 

- rn 

- r 3 i 

o 


0 0 

X 2 2 0 

>32 0 

0 >43 


trft&fflmiRaJttHMfh to^i9.2@r/Ro 

«^M*g c ftSfS-'bM; Y 4 s X, fH X 3 

(a**i9.i*iiTt>wws«iSdi*). *ift#en»iRa«i, nn&mk 

«) 3x3^1^?ij ^ 0 *T»sjMT?a 5 !c, sflijfeama^^mjrsfnwM 
Y 4 . X 2 *l X, f»$££j&£Rc a#W*P¥ (#P¥) 


A = 


r 

•1 


0 

0 

1 


- y 27 0 

- r 32 0 

0 - r 4S - 




detA = 


0 >22 0 

0 - >32 0 

1 0 - y 43 


( 19 . 3 . 6 ) 


( 19 . 3 . 7 ) 
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«iiiiiiiiii!iiiiiliiili 


* 19.2 


jsmm 

ttjgfcft't-* 

(K - k) 

s*^*« 1 

(w - 1) 

««dw« 

(19.3.2) 

2 

2 

ft-4f 

(19.3.3) 

1 

1 


(19.3.4) 

1 

1 


(19.3.5) 

2 

2 



msmmsmm 

pg^p^®pgg§3$$ pippv ;.- gpx&& 

■ ' 


• if-* & Zf # jg «b 
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M ( 19 . 3 . 6 ) fim, iri»jo(A), fC/hT 3 „ Hft, 

JETS 09 . 3 . 2 ) 

Hilt, S^M 

( 19 . 3 . 2 ) JWaiHMttBNfcfK 

Mo &m, 09.3.6) Bfi&ffiWAWifu^iT^JB <att) at aw, 

£* y„ x 2 -m sst^ffj.^fgwPj^^M'fRSfflwtt- 

it*@ ( 19 . 3 . 2 ) 

% mmm, um (. 19 . 3 . 3 ) 

ft ( 19 . 3 . 4 ) &S 4 KbT« 5 IJM, UJ>m ( 19 . 3 . 5 ) nJUliR^L 

Snw±iti£MBJiM, hTWSI, » 

’ * 4 n'»J 8 ciuT =&*»£&:' 

1. ms 19.1 mm, 

2. nm&z&m trewftM-ffws#., 

*SMeB, Ma-jR*3EW®lfiJSif^5ri6»« AjffWW M-i ItM, # 
^tfsanattfr*)^ «it 

a wans* (fenum) ^bim- g^A^mM-u n% 
BtmntemM-iy-xua-Dfw&wik*, pjmaw^tm-i, m. 
mfriffi $ZWJTM&^ nTiRSU M» 

^inwBiiR^mwBtfttt^wiirifc, ivn-^ugi 

+ M -tSfti'SM «I iRSl ttM—^SMUffiJ in T: 


1. m&K-k>m-i eamm^m-i, jujaresafle^wsiw, 

2. mm k- k = >»-1 aAjEP^tttt* m-i. jwargstefrflrwaiw. 

3. mm K - k'^m - 1 tlM a M«'h-T M - 1, RJ^rM^'flTiRaiW, 

4 . *n*K-A<m-i, * 18 tt*-*Sft*«riR#JW. ifcltf AJEttttft 
*SE'h-T- M-U (fcft-4;?) 


AotHis, 

Hi*ri*flf5Ei£$:S53fi£rg, 

uss^artttt-w,, a®«aiftifr*f 

«9J W ;fr@ 4 s » #»£ fgtt rtM 0 

>J)Jt, s &*6 (Harvey) Jtib, 

*T, »*#*#&£ fit #«*rTR»| ft, £«£***#£*:*#, is. 
T'4-^r-iiE'e, -«*4rj££ti-4A# s : * ] 


Mf 19 & m&l MM 
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§19.4 &&&&&' 


(simultaneity problem), OLS ft if St ^ 
r£-gtsWftffitf D PW OLSffiff#® 

$P<£Sg 2Oi§c4'#i?:fl»,B05, , ZR** 

-* (2SLS) Sfl 

flisinftst^RittifaTiSEffljss^R^ ols{ js^rffsi-ait 

®4Mr*wtttt-*. *»«»** oLsaffflrfii^ffl 

rsi 

£«j, #HiH«i»rt&- , f z Fft*SMtt3fe. ait, 

& ( T frt£) B!B5EftS-*s«£j®tt£. in#ft,*«*«i4wiBjB* sk 

itf ols «ttttjSrWs Sfe^rnfflOLSo 3r££- 


w. 


»r 


ISae! 


-ptw:. 

#a*pT«fx*«aass 

f 

W®kk; 

J$* p = Vr$i 

Q = tSC* 

J = iftA 
fi = Wf 
if « = ®ii*& 

3&, 

( 19 . 4 . 2 ) 0 (spp^Q sisi 

*>. (S/tt-*?) a-#®, snuwaant, jpj 

p, ^«2,»ef§^Mo »«»*»-»«», aMaai»eMT: 

Eft, JA (19.4.1) jfq (19.4.2) WSUBKTWfl#®*-®: 

f, = n<> + iij /, + n 2 r, + v , 
q, = n 3 + rv, + n 3 i?, + w, 

71Q ► 


Q, - <*o + «iP, + a 2 I, + o 3 R, + tt 1( (19.4.1) 

Q, = /3 0 + ftP,+ « J( (19.4.2) 


ismmmmiK ■ #*#.&### 


( 19 . 4 . 3 ) 

(19.4.4) 






moLs-feit ( 19 .4. 5 ) m-. 

p r =n 0 + ri,;,+ 112 ^ (iQ. 4 . 5 ) 

Silt, 

P, = *», + «, (19.4.6) 

755 K+ Wi ©, ^ (19.4.6) ft A (19.4.2) 

/a 


Q, - /?„ + /?,P, + /3,f, + « 2 , 


(19.4.7) 


ft: P, »ti, 

SE?E, ft^SLttKrriMSHBiaT, v, 5 « 2( ^lalK'te^dZftSiTi£SXT 

^f * 0 Hit, sum^fnmaiH (19.4.7), km (19. 4 .7) w*» 

sp^^fnsse 

#»1. * P, *} 7, fPJ2, 

^* 2 . * q, xtp'fth, »#■&£* 

SfcMffiit, (Pindyck) (Rubinfeld) 3 

iXiiR Q, *tP, ftv, W00o tli: 


9i 19.5: 

*&*-*****£•#* 

$>: 

EXP =/?, + &AID + /? 3 INC + /? 4 POP + Bj (19.4.8) 

AID = £, + 5 2 EXP + S 3 PS + v, (19.4.9) 

*t Exp = jfH^ 

AID=«^K«tA^ 

INC=jWttA 

POP =jl|AD 

PS= fcft £**.*#££ A± Ad 

^ADIiLt, INC, POP ft PS&if.3?fr£ft a 

ifeft EXP AID A fs] -fTfc te , AID *t INC, POP ^ 

PS 6900 (SP^4l0l0)c4ft0^W^#^*U; i o intEUP #.#&;£ 
w.o EXP# AID, INC, POPfn i, ft0!feS5#B!eiTS*: 
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jr j9 * 
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EXP =-89.41 + 4.50AID + 0.000 13INC~0.518POP-l.39tl 1 ,- 
*=<- 1.04) (5.89) (3.06) (-4.63) (- 1.73) 

(19.4.10)' 101 
R 2 = 0.99 

M M « ft M ft ^ =f t-o 

'f-is##, (19.4.8) OLS H it im T : 

EXP =-46.81 + 3.24A1D+0.000 19INC- 0.597POP 

* = (-0.56) (13.64) (8.12) (-5.71) (19.4.11) 

R 2 = 0.993 

&M, £ (19.4.10) (19.4.11) /^fi*#** S#l 

7 -S, iS. 




Kffmastifea. waws®M«*i», ws-jb^w, *££«*« 

iMWHJMI, x 2 *n x 30 B® 

£«§W£-'?'2r*IJt : 

Y,i = /? 0 f ftY li +ftY 3i + (19.5.1) 

Sn* y 2 #a OLSiftii <19.5.1)=, (* 

fi-^?) flafniofijaia? mm v 2 *n y 3 s< 

(its 

Y Jf »y 3< WBiM«y 11 w?3i. a 

OLSffti+"FiE2rjg: 

Y^ft+ftY^ + ft Y 3i +a 1 X, I . + A 2 Y 2i + A 3 Y 3i +K lj (19.5.2) 

waa a 2 =a 3 =o 0 $n*iifcflgi£ jauw-y^y 2 

w Y 3 ^rt4«, 8fcnj®us]^io 

JSffi 19.16o 
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§ 19.6 




3 . iustBttsii, sn*a* 

4 . -i"Hiv a sSiJw^S5ni(ei&SFBivH3!j^as«riR@j6<). &m-n-\n 

5 . iRsufiiJB^Bifiaaise, 

&. tfisSSpS-g-T^lBlfig^ao iM, fc—1HifMftR*t*!E*l»lfil!0* t M 

6. ®#q«—«n«rws^«#a!^8»ft*, 

wvr&ftMT&m, m'e&mmRsmM-i-'&g&n 0 £---api, ft*# 
paawsjwaj&sx^w-'Mfefto »*»*#««£, e**#*--®* 

itSo ^®snjifc, ft*#-**^**#*# 

tff.nT«»Jtto 

8. Aljp 18 + OLS— 

w« #.aM*#nu»at:, jii^a?!&;««&&&%£&, Hi#jffi* 

n in«iw « st jw a a ^ &% *d je—-1- m - m $ 1 m w £ a ji # * w c 

10. 3fe|b]ffi, fiM WSE^M^Wo 

£ + S—^NW:, 

(iE 17.14 1*). 



km 


# }9 * ifi&j mm 
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19.2 M (19.2.25) ft (19.2.27) Sf 

19.3 *amT*aw$ss!, 

«#j w, \p,m eu msotj w * 

a. m 18 mfal 18.2. 

b. % 18 M 18.3. 

c. M 18 18.6. 

19.4 i9.3»«aiw«riR»itt. 

19.5 (19.2.22) ft (19.2.28) ^, ftflJ 

M£tAiR54tt, HB5*rsS«25rStt#ft^®»*«Wi«:*-S* 

19.6 

^ii = ^io + i2 y it + yii^u + «i! 

y 2l = P 20 + ^21 + + “2( 

Xi< = n»o + « 1 |X„ + n l2 x 2r + w, 

^2, - n 2(l + n 21 x lf + HjsXj r + v, 

a. a®«w^e*BriR»i«iii}? 

b. inJUft&jftftliK y„=0, 

19.7 #«g«i9.6. 

Y„=4 + 3X lf + 8X Je 
V lt = 2 + 6X lt + 10X 24 

a. *©tti#SS:(ft'(S. 

b. yn = o? 

19.8 £$!: 

Yj» = fto + PnYit + 7]|X,; + « lf 

)^2l = Pit) + #21 Xlr + “2r 

r$iVAT 

Y u = 4 + 8X„ 

y 2t = 2 + 12X„ 

fott'AMo 

b. *H«5fc»3t (1) ft 2 = 0ft (2) ft o = 0, (a) 

19.9 

19.10 M3@ 18.7 iR»JW. 

19.11 TffiA-i#5'M**** yft4xfi5 3rmm 
M: 


714 > 


<£&»#»» ■ itjU&iWXtil 



**«*# 


a 

Yj 

Yj 

y 4 

y 5 

X, 

*2 

Xj 

X, 

l 

l 

ft 2 

0 

0H 

0 

/n 

0 

0 

y i4 

2 

0 

1 

023 

024 

0 

0 

y 22 

y 2 3 

a 

3 

fei 

0 

1 

034 

035 

0 

0 

T33 

*34 

4 

0 

042 

0 

1 

0 

y<i 

0 

y d3 

0 

5 

ft, 

0 

0 

ft4 

1 

0 

y.« 

y 5 3 

0 



19.12 #*WTr*W9L*»tiRASiS#fflt 

«*««: c, =ft + ftV ( -ftT t + H lt 
$:$:i3 3!£: I, = a 0 + a \Y, t + u 2 , 
kk.k k: T, =7a + r\Y, + mj , 

4 A i f &: Y ( = C t + f, + G, 

C, =} N i§|?£tt3 
Y = HfeA 
/ = &£r 
7 = $fe 
it « = 

A T jfPY, G 

tH) fR Y,., o 

19.13 #.«# 18** 18.1 #j/fm4£Mfti+OTl!0 

m (19.1.2) fa (19.1.4), MIS if ft ft? ft *5? ifetS-f^Tf- 

*«, wasmiRSinn)? 

19.14 

Kl^m + k - 1 

SAJMWW. 

19.15 t*n (Suits) -. 

f *;T« : P, = *„+ a, (0,/N, ) + <r 2 ( Y,/N, ) + ajF, + m, 

Q, = /3 0 + ft (P«/W, ) + ftP,.., + ftC, , 

+ /V^-i + “2! 
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p=0m& 

(Q/N) = 

(Y/N) = AiSji&A 

F, = i=f& 

C = «?Effr« 

n - An 

PWQS^tll, 

a. 

b. RtfR*]? 

19.16 stJglSLTttftifi^JfcilSls 

«■?**: M?-j9 0 +ftY 1 + /S 2 R i +ftP l +« I< 

MJ = « 0 + «, Y,+ « 2| 

#-+* M-«m 
Y = >&A 

p = #l§ 

* « = i£3l^ 

ffUfe R»P ifii m ¥n Y 1970— 

i99i^usawM (m 2 ^a), y r 

mmm « p mm. 

a. **B»iiriR#Jli9? 

b. 

c . Mfliyiss^i^swia^o 

d. 



*19.4 ttfP, $B, 1970—1999 


^Vt 

M2 

GDP 

TBRATE 

CPI 

1970 

626.400 0 

3 578.000 

6.458 000 

38.800 00 

1971 

710.100 0 

3 697.700 

4.348 000 

40.500 00 

1972 

802.100 0 

3 998.400 

4.071 000 

41.800 00 

1973 

855.200 0 

4 123.400 

7.041 000 

44.400 00 

1974 

901.900 0 

4 099.000 

7.886 000 

49.300 00 

1975 

1 015.900 

4 084.400 

5.838 000 

53.800 00 

1976 

1 151.700 

4 311.700 

4.989 000 

56.900 00 


&$#&■'¥&-!* - i-t* Mats 




1977 

1 269.900 

4 511.800 

5,265 01)0 

60.600 00 

1978 

1 365.500 

4 760.600 

7.221 000 

65.200 00 

1979 

1 473.100 

4 912.100 

10.041 00 

72.600 Of) 

1980 

1 599.100 

4 900.900 

11.506 00 

82.400 00 

1981 

1 754.600 

5 021.000 

14.029 00 

90.900 00 

1982 

1 909.500 

4 913.300 

10.686 00 

96.500 00 

1983 

2 126.000 

5 132.300 

8.630 000 

99.600 Of) 

1984 

2 309.700 

5 505.200 

9.580 000 

103.900 0 

1985 

2 495.400 

5 717.100 

7.480 000 

107.600 0 

1986 

2 732.100 

5 912*400 

5.980 000 

11J9.600 0 

1987 

2 831.100 

6 113.300 

5.820 000 

113.600 0 

1988 

2 994.300 

6 368.400 

6.690 000 

118.300 0 

1989 

3 158.400 

6 591.900 

8.100 000 

124.000 0 

1990 

3 277.600 

6 707.900 

7,510 000 

130.700 0 

1991 

3 376.800 

6 676.400 

5.420 000 

136.200 0 

1992 

3 430.700 

6 880.000 

3.450 000 

140.300 0 

1993 

3 484.400 

7 062.600 

3.020 000 

144.500 0 

1994 

3 499.000 

7 347.700 

4.290 000 

148.200 0 

1995 

3 641.900 

7 543.800 

5.510 000 

142.400 0 

19% 

3 S13.300 

7 813.200 

5.020 000 

156.900 0 

1997 

4 028.900 

8 159.500 

5.070 000 

160.500 0 

1998 

4 380.600 

8 515.700 

4.810 000 

163.000 0 

1999 

4 643.700 

8 875.800 

4.660 000 

166.600 0 


&* UO££Sit, 

GDP=Srt^^^ffl (lO^HxH-, 

TBRATE * 3 ^ S ft*4$ , % 

CPI= {1982—1984 100) 

Economic Report of the President, 2001, Tables B-2, B-60, B— 73, B—69. 
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762 ^«fl]«i6ia#gflii!W 

#*ttH-(5i*» -a-jfeifc^fnsas, 

#, DdrmK«'> 

mitift&Ko «ffJ«*rtfc»S1W#«, -%M%c 

t& N mm & & (9 ® #-#*§£$? ft o 


§20.1 fei+fftTm 


M (19.1.1) gffjfrtt—»ttM^rt±M«M'h:frg*S!o 

51* Si Eft# ft, BP^-*-8tt, X&?fPBte£& (limited 
information methods) JM£ Jfe ) . X # 4~ fit .& j£ (full infor¬ 

mation methods) 9 f£ EP#f:%,E§£Hl-¥.— iS'SSfe'l 3 , ®frj y t'S l ll& , ffitf (®ti£) A' 

(*ntf*#MWSM&) W*# 
?sa t&xmiiiixmMttm'- 1 ', &&&&# pgitma-. ifn^-*®, s-arsas 
4*. *sW*£TH*fiS£®*fl|s»ilBXt 

(0S-T, * 

>719 


#2 O* &&■&&■#!& 





V1 f = ^1 0 + /3|2 Y2, + /j|3 Yj, + 7ll^lf + “1/ 

^2, = Ao ■*" /5 23 V J, *•y 2J X J; + J^Xj, + u 21 

¥ 3 , = Ao + At V], + Ad A, ■*" Xjl Xj < + /^X?, 

A, = Ad + A2 A< + As-A* *’ «4r 

( 20 . 1 . 1 ) 

Jt*iS YSrrt£M, ilflifr x to#, fckiWift, SHnt?+:tei+ 

*3^*e, MS^-j-gfts»«=t®iitA'e. y 2 *ix 3 «sn 

mtEttifmzfto asis—^rifii, ftA'gfflS'f’, 

im, + &&*<> 

iitoSS# 

fs <€. £ i£US§ (full information maximum likelihfxxl, FIML) Si,' 21 M ITil iS PS 

in, tktt/hW (20^*®) 1955 #**H-Attf0««jswiiasar«ailft 

# 151 51 t£$U ^f- 

^$Tfcl: 33 14 ^ W (Brookings-Social Science Research Council, SSRC) X 

1965 # A US ft« B it m » W* g M JRF Jft £ *f 150 £ U :s] f?Hr &# $ * ® 

fVW«S!IBxt#^«SFSPnttaJ#9i(&ffli£. tei+3¥-£#«£;*;, gpflsftR 

JpX, It FIML 

(tbtoiA, -'T'fcSWgftJBjSsSS# 

w^eu^i), £*$*£, 

7S4 Hitt, + Jnj&*iH0Hft«, 

SSEi^SS^It. £A>.4iAxti£S£iPi#*;9P£ 

ft®. 

toTM^-Jr«*-Sifes 

1 - is ififlM''ZT.ffe& (ordinary least squares, OLS) 

2 . ife]«*/hzi*a- (indirect least squares, ILS) 

3. — Eft H /h II ?H fe (two- stage least squares, 2SLS) 

§20.2 

atnffi*i8*^#a. h*hl«t#®» (it) t*)£i$ Maoism 

• if * * Sf 3 s S fiS 




BSHfiif—aitw, w*®ft*®mg±, m 

itii, ^-WM, Wffifc*a::frSttft* + , OLStii^iSfflWo &EJiSi!S 

(recursive), = (triangular) (causal) fcSHHUff®* *T#?f 

g&ttsaswtt-ffi. n#siaT«3?fifi: 

Yp = i 3 i<i +■ /n^i, *" ^12^21 4 «it 

v* ( = &o + &i V 7 ,, + Y 2l X u +r- a X 2l + u. il (20.2.1) 

^3l = ftl) + /3 31 Y u + /?32 Y2( + r 3i X lt + 722 ^21 + u ii 

Wt. YTflitX 

cov( , B !( ) “ cov( u 1 ,, «J, ) cov( « 2! , M 3 ,) = 0 
P3$«3i (zero contemporaneous correlation) ffxSi;] a 

(20.2.0 twf -^#e, x 

«,,**£, 0fBUIfctrSSIiJEa*Oi5«*M 
4 MM?e = Hi OLS n7g* Jrm MIS it % M 

m ( 20 . 2 . 1 ) y, 

%*. in# y, ( *u am, ols m pf&ffl '-fiturn* 

raitt, *T-«*iwaw f y 2 y, « 

ft line m, 

if LfilYjS'ii.jIK, ftfnxW (19.2.1) +WSK = 'h*‘ffiJfifll 

OLSo 

TS, OLS«J^>S'JMWf^ -^^go 

MT, Nil!, 

(interdependence), Y, £$ Ufa Y 2 ffi Y 2 * & 

m y ]o y,«i y 2 »^ Y lf iftisa*#^3t Y 3 w*pfl c m&z, 

iljjlt»45RSf4«ai. [s:, *J-jffc, a 

20.1 &Jfa-'H0jft, 

Kftijm-. ^ = ^ l0 + /»„«', _ I + j3 12 * ( + ^ 13 icj t + /? 14 L e + u u 
IC®*'S: ^=fo+ i 3 21 UN, + feP J +« 2t (20.2.2) 

w = «wxw.T.8f$4fc* 

A = S&*«0H63E-ffc* 

l =m 

UN = M.$,% 16 ' 
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*20*: 




X35A , eia#^Srtf-r.»*'H:4sSt« ; 3 i a 
t9^«3gfl:¥fBifcjlk^o S«, W,But, 



Hit, -jRJfiift, a«:fc;frg*jS* f fflOLS*tttf-g*tt*.- 

*r§A«5», S^OLS-MiJ^itfaTiRi^rg^M. mamp.%. 
*711#—# jwa*Brwttfflw, as#, mfflvxm 

f§. ffl^n*xt#ei3Li4[E]®fiaitwS'(tk^rfe*feiti^#w^g, mm 

(£'>. jiWW^r»Bf»WSf*o ^ 

®MU±, 

ttitssm. Scfna^/»v:a^tts^f?'jttiJ£T ols m%±., * 

aoLs^is^iffj^ffifflw, 'Ewaa^tif 

ff, [8J 


§20.3 RTiRSiJ^ Wttit: fil&fc/JxziSlj* 


^jfnrwsjttsw^e, oLsisrfatsftsgfti 

**i- 5fc*«#£:frg 0 in*i9*0f*EB«J, Akgrtt^rgaiBiBit 
#-§.fc{£SKlj£ (^4S»gft4) 

»o 
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2 . 


m, *jit»i!iiftfliti-fis-scttfls. r,: 

H 0 inJBi9*ff*iflW, ®*-eft«IiR9J, !M«tt-5*#3! 

fcSfctWMf->«*&**; fc^iftar«i)^jst-#ajsu#6t}'tt 

-ttltilo 

*s$m (*t*^jRnng*ittjiBf»r"]iEM±si 

M> Hitfc&& ils. 




#j8*i9.2ift»gia(fttt*«i0, *3f«jejii«ft£di*iiT, 

ffi=^SfC: Q, = «„ + a x P t + o 2 X, + w „ (20.3.1) 

{££3$: Q, = ft + ftP, + « 2l (20.3.2) 

n + q = »* 

p=#^ 

X= i&A^S;!±i 

iRJWW. 

P t = n 0 + 11 iX, + w, (20.3.3) 

Q ( = n 2 + II 3 X t + V, (20.3.4) 

mil, mism. (19.2.16) m (19.2.18) §f*, 
amm m.^, ®s, *+» TO gT,9jjiM*ttTttJSJu 1 *i 

« 3 

mm—«# s^gtt-£—rfsaits**®wia$a, # 

IMS'MX (iftA) ftmffirttJKttBft. 
mJ* OLSSMStK SSttif-fiS, 


ft. = 


Sft*. 


E*5 

fi 0 = P - ft.X 
ft - 

“*■ Sx? 

n 2 = q - ft 3 x 


(20.3.5) 

(20-3.6) 

(20.3.7) 

(20.3.8) 
► 723 
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3S+, «#-#, fQ«PlQ#f 

W#**MS. Snflrflrift, 

s, xiiiSmaw&iw (#tfta9) 0 

4 =r-ain w±*a ms £.&*£*& , itafiMBSAU**® *««! 
^infeitai^o BE# jin ft 19.2 tffrSHW, «»B»£1&ffiiriR»JM. is 
jfc, 

A> = 1! 2 - ^. flo # /?, 

&, = n 2 - /3,n 0 (20.3.9) 

/3, = JT (20.3.10) 

11 1 

ILStti+i:* ft ft, *5*RfiftH# l ft*ftg#ft31 (0%%M 

20.13)o 

*r»a-®»ffiss*, s#i»»*2o.i w»«„ 

mmnT: 

P, = 72.309 1 + 0.004 3X ( (20.3.11) 

se = (9.200 2) (0.000 9) 

(=(7.859 5) (4.410 4) R 2 ^0.493 0 


0,= 84.070 2 + 0.002 OX, (20.3.12) 

se= (4.896 0) (0.000 5) 

* = (17.171 1) (3.783 9) J? 2 = 0.417 2 

ffjffl (20.3.9) #fl (20.3.10) ILStti+fiS: 

^o = 51.056 2 (20.3.13) 

i?, =0.456 6 (20.3.14) 


HilSl 

WISEfMiMMMMMMMMMWM 

awwBwnipwMi 


31 20.1 

1970—1991 

Ki 1982 #H7Dit 





AJ**R^A 

%Vi 

(1977 = 100) 

ftOUft* 

<1977 = 100) 

ill* A* 


a 

F 

X 

1970 

77 

52 

3 152 

1971 

86 

56 

3 372 

1972 

87 

60 

3 658 
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1973 

92 

91 

4 002 

1974 

84 

117 

4 337 

1975 

93 

105 

4 745 

1976 

92 

102 

5 241 

1977 

100 

100 

5 772 

1978 

102 

105 

6 384 

1979 

U3 

116 

7 035 

1980 

101 

125 

7 677 

1981 

117 

134 

8 375 

1982 

117 

121 

8 868 

1983 

88 

128 

9 634 

1984 

111 

138 

10 408 

1985 

118 

120 

11 384 

1986 

109 

107 

11 843 

1987 

108 

106 

12 568 

1988 

92 

126 

13 448 

1989 

107 

134 

14 241 

1990 

114 

127 

14 996 

1991 

m 

130 

15 384 


: Economic Report of the President , 1993. Q 3&8I JS1S B - 94, P 

B-9G.X &tgJ*L^B-5 0 



% SSjfer@jg»JjHrassSjE 

. ■ : . ■ .. . . 



Hiit, AHSttW ILS 0M [io: : 



§, = 51. 

056 2 + 0.456 6P, 


(20.3.15) 

*t its, q xtp » 

(2Fit3*!w$/8W) 

OLS laliaig*: 


0,= 65.171 9 + 0.327 2P, (20.3.16) 

se= <9.329 4) (0.083 5) 
t= (6.985 6) (3.920 3) P 2 = 0.434 5 




(MM*9) a &&® M4-& mm iLsmt mji 
m nmffiW, iLSttth*«#T«¥a‘lfiit*«i^##i£ttffi, *Sn—gt 

<*#*) x 

mM20A, m20A.n?+, 8inffiET±i£0ma«MA>*M. fetfii® 


m 2v m & 
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w, (*t*t&, fin es-m 

»)o [,,: 


§20.4 




— Rfrit'J '—M 
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%mnTmm t 

Y u = (3 iq ■ ft,v 2< ' y„X lf I 7 12 X 2 , 4 „ u (20.4.1) 

y 2 , = /3 20 + ft, y„ +^2, 

(20.4.2) 

R4 3 y, = j&a 
y 2 = ^^i¥* 

X, = 

x 2 - & ft# iff tb 

$ft X, ft X 2 **Mfe». 

ft sscwsm *&;£<> srp^^sssEjmj^iewfptf) 

£*;l£i&A7K¥&3g?»±&&lft 0 JI&, 

it 19 

ittfflBriRMtt»»*«=, *Tia*iUttAMft*^iRaiw, m-fR^ 

ArgJMfiaSKIiRjWW. ^T&A#«, inft*a$«tsiw»je, S^cttol 

SSo A.WW'h iLStettH (fttgf 

iLS*f£i+£ 0 

RSCUMMS, AlfUfcWFfifflOLS^fiiil-jSrfi^S&jSrg, fiBggSJW 

fivHSu ATHtfURffM y, « 2 m 

attw., aro, ®4®fnam5>JBSftj?#$* y, "ft a 

mm\ £ft Y,«fc (*»*£# y, ix^ « 2 a# 

WttMMXfJciJlM (&m 17S), Sn*fBttHB#IS-'Hta**, 

9g? & H. HM t,21 ft R. e^Tt (Robert Basmann)‘ ,3; #^Jfi£a?a&5^B)-S 
'J'-* (2SLS) 8;4&iiiT-'i^3?o 4tSl«SA, »R OLSKlM^ffl® 

a@fipT : 


aa i. *sift y, ft«, 2 ,iBj»BiffiMffijfctt. jt* y, xta^arga 
4 s (^^{ZjSBff%£tw^s4«) natMt^amiaijE]. &a-$j4a mi* 
f* y s & x, ft x 2 6tjsB^QT: 

y, ( =n 0 + fi 1 x 1< +n 2 x 2( + i 1 (20.4.3) 

ki’m, i¥t®0L5Si„ (20.4.3) minum-. 

726 * « aw* #£,&'•' i+jit « i* # i '*' 




v 1 , = n 0 + n 1 x 1 , + n 2 x 1 , ( 20 . 4 . 4 ) 

772 y —'hffijHa, i£S. (20.4.3) m 

s » ft * afloat nm , m xxt. **Hi-*i3 

se#, are ( 20 . 4 . 3 ) 

y I! =^u + «< (20.4.5) 

aaffltaw y, 

Sfefr« [n Sti® OLSSit, (fcfl-*?) 

i»S2. as. 

y 2 , ~ Ao + fti( s , i, + «,) + « 2t 

= &0 + + (“2! + fol“,) 

= + 1 «; (20.4.6) 

K'f 1 »,' = «2, + &i«vo 

its (20.4.6) fH (20.4.2), S(n#PJ'£f#h3l t ftUNflM. «-« 
E3MJE: y,« Y, 0rft§*« (20.4.6) ##*«?&? S^IF-^^rfi 

y, (M/flif* OLs>5Jtffl), 

■is ( 20 . 4 . 6 ) *w ^jwwata (m&m&mm, s##*# 

tt^e®ii±t*) 34#-^, OLSbJM* (20.4.6), IM# 

34* “MM 0,8, 2SLS89***»Jfe, JASDIMM Yi 4>fflS 

m-r- -vtu 2 &w.m “am- », BPiia^ y^^Mrf^wiwsE^awa 
#®E!!I3 (Wl), ffSHjHHft *,,, ffffl ^fttBCfrg + W Y„. B.B 

ols (»g2), smaiTa—aw. 

77* 'AjT'£-#\&m 2sls, a»«A—i?ipffi»*s!*aaqT: 

Y,« = j3 10 +j3 12 Y 2 ,+ y^^y^X,, ■+-«(, (20.4.7) 

y 2( = Ao + ft.y. t + y 2 3 X 3 f +}- 24 X 4/ +« 2 , (20.4.8) 

X 3 = ft—WJHWftA, fiij x 4 = jMr-HtftWjSeffi 

-ffti&c X 3 «X 4 »*««£«„ 

MM. (20.4.7) m (20.4.8) «|5*att'riIiRaW, 

2 sls, ainafrinT* ffiBj-ait. 

MM 1010, SP: 

y ii ~ n.o + n 1( x), + fijjXjj + 1I13X3, + n J4 x 4 , + « !( (20.4.9) 

y 2 < = t-ho ■*■ A 21 x,, + n 22 x 2j + it 23 Xj, + n 24 x 4l + u 2l ( 20 . 4 . 10 ) 

£fti£ 2 *, ca«) 2 fg*M y.ffl 

JSfiJftHSitd, mism QTW OLS 01)3: 

y., = fto + fta^ 2 .+ yiiXi,+ 7.2X 2 , + «;, (20.4.11) 

' r 2 i = &D + fti?n + > 23 X 3 ,+ y 34 x 4 , + til (20.4.52) 
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u' u - u u + p n u 2t ift U2, = a 2, + £21 “ 1 / ° 

£ft2SLS Will TWA: 

Hjit. 2SLs«{ftj 

E&Ta-jgH, jik&fi®fi?4’*rgsffl 0 
2.-iiLsffiit, iLs*a*iK»iw*-sii«#*stw^^fiStHa, ro 

2SLS 

4 . jtfefi«^*3ajsiR»iW5EreiiBatt, 

®* fB&u* lLS»2SLS«F»ttttR!&!ifiitc (*fh4?) 

5. ftnAHS^SMUlEi (BPBrfSUWIIIjB) WR 2 ffifgj#, H:jBlittA-f 0.8, 

imm-vt&tfi R 2 mm, 

-£?) : ’ 5i $Sffi, »# K 2 fc#— m*m 2SLSftits(:|^J-^ 

W-&&IY, iff,? 

Sfft y Mte y 

6-ttS, £#b (20.3.15) ILSf5J!)3Bt, f&fflSff&aiSrttSU!: 
WMiH (a*Bft$5Ra 10+»*£)<> 2SLStttHS^iB&^- 

&*H*affifss«*»«»Aksi-»R (ols) Funttitm* 
Wo (20.4.6) i»S!)W, «; #§£ 

M «; W^r^a^iESf^T®i!&a 2( W*-^o M, 

^;iaitK: 20 a, $ 20 a .2 ifwatt&stinia&sewo 

7.&M2SLSW-, gttiH. *fc»BlT*Nh 
2SLS w IE it -&-S lift — 

.*•**£****&#*+##*$, #jl tam*#^**##* 

S + W] (*) tit*****#**!**-* #£££0*#**, Rtf 2SLS 

.*P*.hj£iS *##*!])* A, A| 2SLS * & ft if * 

E*«f, . 

£$:&!?*, 2SLS £ tte i+S «! - & ft ft * #* ;£ 

i§'li5£f(g-;£J§ -&#■ # - $ )& rt ± £ SM i¥? # 

Jife&S'j-'ME MiMPR. 

Mi*#6*4 

* SHrisfK.S #*#, 

#*** 2SLS W«*±t«+-CJtel4ife*fi#^tJ^W, a*#Sj ft-fei+Alt 
To C,f,: 

79 s k,. 










20.5 2SLS: -'M&IStf'j^ 


775 *TSM! 2SLS?£ t •%*»« A^re (20.4.1) ft! <20.4.2) 

a— jfipffia«sa. tnzmwt®, ^r^it 

fcin^sfj=p~f5frft/h-*?*o «“flft*j9fnssw»«jiL^* 

20.2o 

pft&i ®!0o gdp wBita*MP*s s >&a y, attire* 

fi: f^A&u Xj x 2 Mtas, »aijnTgr* s 

"« Y u =2 587.351 + 1.670 7X lt + 1.969 3X 2 , 

se= (72.001 1) (0.164 6) (0.0983) (20.5.1) 

t = (35.934 9)(10.148 9) (20.020 0) R 2 = 0.994 7 


*20.2 1970—1991 #36H GDP, M2 SABAftHX, 6 £»!§£# 

fjmsss 


mi 

GDP 

i*x) 

M2 

( y 2 > 

CPDI 

(X t ) 

FEDEXP 

(X 2 ) 

TR6 

(X 3 ) 

1970 

3 578.000 

626.400 0 

436.200 0 

198.600 0 

6.562 000 

1971 

3 697.700 

710.100 0 

485.800 0 

216.600 0 

4.511 000 

1972 

3 998.400 

802.100 0 

543.000 0 

240.000 0 

4.466 000 

1973 

4 123.400 

855.200 0 

606.500 0 

259.700 0 

7.178 000 

L974 

4 099,000 

901.900 0 

561.700 0 

291.200 0 

7.926 000 

1975 

4 084.400 

1 015.900 

462.200 0 

345.400 0 

6.122 000 

1976 

4 311.700 

1 351.700 

555.500 0 

371.900 0 

5.266 OOO 

1977 

4 511.800 

1 269.900 

639.400 0 

405.000 0 

5,510 000 

1978 

4 760.600 

1 365.500 

713.000 0 

444.200 0 

7,572 000 

1979 

4 912.100 

1 473.100 

735.400 0 

489.600 0 

10.017 00 

1980 

4 900.900 

1 599.100 

655.300 0 

576.600 0 

11.374 00 

1981 

5 021.000 

1 754.600 

715.600 0 

659.300 0 

13.776 00 

1982 

4 913.300 

1 909.500 

635.200 0 

732.100 0 

11.084 00 

1983 

5 132.300 

2 126.000 

673.700 0 

797.800 0 

8.750 000 

1984 

5 505.200 

2 309.700 

871.500 0 

856.100 0 

9.800 000 

1985 

5 717.100 

2 495.400 

863.400 0 

924.600 0 

7.660 000 

1986 

5 912.400 

2 732,100 

857.700 0 

978.500 0 

6.030 000 

1987 

6 113.300 

2 831.100 

879.300 0 

1 018.400 

6.050 000 

1988 

6 368.400 

2 994.300 

902.800 0 

1 066.200 

6.920 OOO 


0 20* J* 0.0 0*0 
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730 ^ & 


1989 

6 591.900 

3 158.400 

936.500 0 

l 140.300 

8.040 000 

1990 

6 707.900 

3 277.600 

907.300 0 

l 228.700 

7.470 000 

1991 

6 676.400 

3 376.800 

829.500 0 

1 287.600 

5.490 000 

1992 

6 880.000 

3 430.700 

899.800 0 

1 418.900 

3.570 000 

1993 

7 062.600 

3 484.400 

977.900 0 

1 471.500 

3,140 000 

1994 

7 347.700 

3 499.000 

1 107.000 

1 506.000 

4.660 000 

1995 

7 543.800 

3 641.900 

1 140.600 

1 575.700 

5.590 000 

1996 

7 813.300 

3 813.300 

1 242.700 

1 635.900 

5.090 000 

1997 

8 159.500 

4 028.900 

1 393.300 

1 678.800 

5.180 000 

1998 

8 515.700 

4 380.600 

1 566.800 

1 705,000 

4.850 000 

1999 

8 875.800 

4 643.700 

1 699.700 

1 750.200 

4.760 000 


rtj y s =gd oofc^Tt, 

Y 2 = M2 = M2j*ifi&£ (10 iL-^Tt. ) 

X l =GPni = ftXHrt-aa» (lOfcl&TG, 

X a = FEI3EXP=«flSHrtiMft® (lOfc^TU, 

Xn=TB6 = 6 (%) 

ii'owomic Report of the President , 2001, Tables B - 2 , B 69, B — 73 , B - 84. 

»t2@0o (20.4.2)» fflllj Q (20.5.1) 

w y, wftitm ( = ?,) v,o «s*SPTt 

? 2j = - 2 198.297 + 0.791 6?,, 

se= (139.098 6) (0.023 2) (20.5.2) 

t = (- 15.803 8) (34.050 2) R 2 = 0.976 4 

KlfJtffiiti, (20.5.2) *M*S*£*B®W|fl*20A, 35 20A.2 

1SBrttia.tt3r8cJ«l2AttjE 0 

«««&£), 8Hnf#S1|*PT*i!i3h 

y 2! = -2 198.297 + 0.791 S’?,, 

se= (126.959 8) (0.021 2) (20.5.3) 

t~ (- 17.314 9) (37.305 7) R 2 = 0.980 3 

sn&pfi m 2 oa m 20A.2 Htgfmmn. ^ m *?’ w r 2 mm , 

(20.5.3) 0f&ft£i£1SI*n (20.5.2) »f*&(»40®3EJL. 

OLSiH!a c lfc$£, fttfl&Uiiii (20.4.2) ife^Mf£rf5 #**fJ|fe AW 

nue, ns** “»»#” fsm^m r l4 *gTttJR»ir«i»jfca-s 

? 2 ,= -2 195.468 + 0.791 1 Y lt 

ae= (126.6460) (0.021 1) (20.5.4) 

t = (- 17.335 4) (37.381 2) R 2 =0.980 3 

*±JS-#Wo a£5tt2SLSgJfJS*ffi8«tM!fc? 

+ , smaw-ut, r 2 {tM, 
















y u ***l rn, SJc, «JMtto 0 Jtfc, 

^E4c^ijrfi, 

-l®W«Ptt«BMttulfco dbitt^ltti —'t'-g-Ji.: fta*BTiRSd»#iB + » %tin* 

GDPftJtmtit&ttRfttto ifcfMlMGDP ( v,) *n®ifi«& (y 2 ) 

ttjt, *mGDP»f^r®ffl+w^** x, (awstjfj) m x 2 ca 

ffi&m) amtfrtHSMiaja). AjfciBmftffmsittit- 

tt GDP ««£*,, *U;JjB (19.4.7) 0r* o 
fitfpp, ^g^finT: 

y 2( =- - 2 198.297 + 0.791 5Y„+0.698 4i, 

se= (129.054 8) + (0.021 5) (0.297 0) (20.5.5) 

t= (- 17.033 8) (36.700 16) (2.351 1) 

AT ®, WtfifiSEHJialW (pflUiO.026 3), 

GDP^:iBiw«*i±®ia, m-. r»*fciftc &-*$ 

fBsmnns«»iKA»fffiS«**»iiflfi-isa. msmm 

m®hk&xte®m (20.5.2 ) m&s * &», inm#* 

(20.5.3) 4>ftfH**ilM&T$Qia5l£ (20.5.3) 4>3P#Ki 

re, ( 8.5.7) 

«*B + iaa**3SWffi^3£iK. R&ltimtt&mSL-? £*Tjltl»l&ttffi£!Ei& 

a, (#*$ 

m *a 7+»#*£«.) ***#, um 

(Zellner) WSUREtt^] 

§20.6 iMWJT 


0 J 20.1; ft + M{ft£ 

A.D. (Strickland) L.W. ^ &r (Weiss) *ifT 

ifp-F^H^StSi= l,8! 

r f *£S# s 

Ad/S = ag + a t M + a 2 (CD/.S) + «jC + a^C* + a 5 Gr+ a 6 Dur (20.6.1) 


& 20 * m & mr -X 


► 73/ 




C = b 0 + 6, (Ad/S) + & 2 (]VI£S/S) 


(20.6.2) 


M= c 0 + C](K/S) + C 2 ^jt + C 3 C+ c 4 GD + c 5 (Ad/S) + c 6 (MES/S) 

(20.6.3) 


7 79 


S = j&$ 'OHS (value of shipments) 

c= ®rn + 

CD=iS##f * 

Gr = X4k£/ te W#-l$-&^ 

Dur=#flifixa- 

K = ^^#S: 

GD= j* ft ft Jtfc E ^ t fi* t 


(20.6.2) tt, S5 (20.6.1) *n 

(20.6.3) 

^ £ 1963 & 7 417 

+ 4 ^JitXik «J> $ 408 -K ## fi&M OLSfei+£ = ^#g, # $J 
T* 20.3+«SI„ 2SLS*fr#it«S, 


*20.3 

H*SfS OLStfivHJS^^^ < tfc¥) 




Ad /S 

C 

M 


Eq. (20.6.1) 

Eq. (20.6.2) 

Eq. (20.6.3) 

sr® 

-0.031 4( -7.45) 

0.263 8(25.93) 

0,168 2(17.15) 

c 

0.055 4(3,56) 

— 

0.062 9(2.89) 

c z 

-0.056 8<- 3.38) 

— 

— 

M 

0,112 3(9,84) 

— 

— 

CD/S 

0.025 7(8.94) 

— 

— 

Gr 

0.038 7(1.64) 

— 

0.225 5(2.61) 

Dur 

-0.002 1< - 1.11) 

— 

— 

Ad/S 

— 

1.161 3(3.3) 

1.653 6(11.00) 

MES/S 

— 

4-185 2( 18.99) 

0.068 6(0.54} 

K/S 

— 

— 

0.112 3(8.03) 

GD 

— 

— 

- 0,000 3( - 2.90) 

R 2 

0.374 

0.485 

0.402 

di 

401 

405 

40 '1 



► 








* 20.4 

=»*»=»**: 

t vtm) 


P«S 


Ad/S 

c 

M 


Eq. (20.fi .1) 

Eq.(20.6.2) 

Eq.( 20.6.3) 

tttt 

-0.024 S( - 3.86) 

0.259 1(21.30) 

0.173 6(14.66) 

c 

0.073 7(2.84) 

— 

0.037 7(0.93) 

c 2 

- 0.064 3( -2.64) 

— 

— 

M 

0.054 4(2.01) 

— 

— 

CD/S 

0.026 9(8.96) 

— 

— 

Gr 

0.053 9(2.09) 

— 

0.233 6(2.61) 

Dur 

-0.001 8( - 0.93) 

— 

— 

Ad/S 

— 

1.534 7(2.42) 

1.625 6(5.52) 

MES/S 

— 

4.169(18.84) 

0.172 0(0.92) 

K/S 

— 


0. U6 5(7.30) 

GD 

— 

— 

- 0.000 3( -2,79) 
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0J2O.2: 

4^18.6 + , tintit#, 

1920—1941 it o JSLf-* 20.5; # OLS, ##S1^.2SLS 

i#tei+^?']^*20.6 +o Wifr*#*##&*#*. 



36 2o.s sweats? i 



C" 

F 

W 

/ 

K -i 

X 

W' 

G 

T 

1920 

39.8 

12.7 

28.8 

2.7 

180-1 

44.9 

2.2 

2.4 

3,4 

1921 

41-9 

12.4 

25,5 

-0.2 

182.8 

45.6 

2.7 

3.9 

7.7 

1922 

45.0 

16.9 

29.3 

1.9 

182.6 

50.1 

2,9 

3.2 

3.9 

1923 

49.2 

18-4 

34.1 

5.2 

184.5 

57.2 

2.9 

2.8 

4.7 

1924 

50-6 

19.4 

33.9 

3.0 

189.7 

57.1 

3.1 

3.5 

3.8 

1925 

52.6 

20.1 

35,4 

5.1 

192,7 

61.0 

3.2 

3.3 

5.5 

1926 

55.1 

19-6 

37.4 

5.6 

197.8 

64.0 

3.3 

3.3 

7.0 

1927 

56.2 

19.8 

37.9 

4.2 

203.4 

64.4 

3.6 

4.0 

6.7 

1928 

57.3 

21.1 

39.2 

3.0 

207.6 

64.5 

3.7 

4.2 

4.2 

1929 

57.8 

21.7 

41.3 

5.1 

210.6 

67.0 

4.0 

4.1 

4.0 

1930 

55.0 

15-6 

37.9 

1.0 

215.7 

61.2 

4.2 

5.2 

7.7 


#2oi mczrm]*-#! ^733 





1931 

50.9 

LI.4 

34.5 

-•3.4 

216.7 

53.4 

4.8 

5.9 

7.5 

1932 

45.6 

7.0 

29.0 

-6.2 

213.3 

44.3 

5.3 

4.9 

8.3 

1933 

46.5 

U.2 

28.5 

-5.1 

207.1 

45.1 

5-6 

3.7 

5.4 

1934 

48.7 

12.3 

30.6 

-3.0 

202.0 

49.7 

6.0 

4.0 

6.8 

1935 

51.3 

14.0 

33.2 

- 1.3 

199.0 

54.4 

6.1 

4.4 

7.2 

1936 

57.7 

17.6 

36.8 

2.1 

197.7 

62.7 

7.4 

2.9 

8.3 

1937 

58.7 

17.3 

41.0 

2.0 

199.8 

65.0 

6.7 

4.3 

6.7 

1938 

57.5 

15.3 

38.2 

- 1.9 

201.8 

60.9 

7.7 

5.3 

7.4 

1939 

61.6 

19.0 

41.6 

1.3 

199.9 

69.5 

7.8 

6.6 

8.9 

1940 

65.0 

21.1 

45.0 

3.3 

201.2 

75.7 

8.0 

7.4 

9.6 

1941 

69.7 

23.5 

53.3 

4.9 

204.5 

88.4 

8.5 

13.8 

11.6 


* ia.6 

§ G.S. Maddala, Econometrics, McGraw-Hill, New York, 1977, 


p.238c 



S 20.6' 5£*0i£§2 I^OLS^-gM® 2SLSfSv+ 


OLS: 

C = 16.237 + 0.193P+0.796 ( W+W')+0.089P-! R 2 = 0.978 DW= 1.367 
(1.203) (0.091) (0.040) (0.090) 

1 - 10.125 + 0.479P + 0.33-3 P., -0.U2K . 1 J? 2 = 0.919 DW= 1.810 

(5.465) (0.097) (0.100) (0.026) 

W = 0.064+0.439X + 0.146X_,+0.130; K 2 = 0.985 DW = 1.958 

(1.151X0.032) (0.032) (0.031) 

P = 46.383 + 0.813P-, - 0.213K-J + 0.01SX ,+ 0.297/ - 0.926T + 0.443G 
(l(1.870)(0,444) (0.067) (0.252) (0.154) (0.385) (0.373) 

R 2 = 0.753 DW= 1.854 

W+ W' = 40.278 + 0.823P-, -0.144K-, + 0.USX .i + 0.881* -0.567T ■* 0.859G 
(8.787) <0.359) <0.054) (0.204) (0.124) (0.311) (0.302) 

K 2 = 0.949 DW= 2.395 

X = 78.281 + 1.724P- 1 -0.319K t + O.094X.. t + 0.878; -0.565T + 1.317G 
(18.860X0.771) <0.11») <0.438) <0.267) (0.669) (0.648) 

P 2 = 0.882 DW = 2 .049 


2SLS: 


C = 16.543 + 0.019P-* 0.810( W + W') + 0.214P-, 
(1.464) (0.130) (0.044) (0.118) 


P 2 = 0.972 6 

















I = 20.284 +0.149P + 0.616P t -0.L57X_, R 2 =0.864 3 

(8,361) (0.191) (0.180) (0.040) 

IV = 0.065 +0.438X + 0.146X-, *0.130* R 2 -0.985 2 

(1.894)(0.065) (0.070) <0.053) 


* 18.6 <K*rt#»«iSOo 

G. S. Maddala, Econometrics, McG raw-Hill, New York, 1977, p. 242. 
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0!) 20.3: 

C.F. * (Lee) *»W.P. (Lk»yd) ,,9l £-***^/Lttifc!0tt£ 

ftihT <wT«5i*iiiS: 


= +y,M,+ u u 

Ki, = « 2 4 PnRu + y 2 M,+ u 2 , 

■^3/ = *3 + 031^1, + /3 32 R 2 , + yjM, + M;, 

-^4. = "4 + 041^1, + @*2^2' + 043^3: + X 4 H + « 4, 

■Rsr = «5 4 Ps>R\, + @52^2, + &3*?3, + &4-&4« + 7 5 M, + u 5t 

Rit ~ «6 + ftil^h + &>2^2 t + 063 ^3. + 064^4, + &5^S< + AH + « 6/ 

.Rj, = °7 + + ftzKj, + ftjRs, + /3?4-R4. + fei?s, + /3 76 2? 6 , + 7 ? M, + « 7 , 

# + R, — iiE# 1 ( = “ti" *fe) 
fe 2 -ii#2 (= “XFB” ffi*) 


R 7 =il#7 (= “sp**tf M”) 

M, = 

•»* = ; F#^ (« = 1, 2, —, 7) 


^m^^f***,*, am»#*#»-*a 

MR ! . ^^^7^i|#fe<3lEl!0 2 i? 2 

R 2 1, R 2 7, 

#f, in* “ifrS" #{£#* 

ijt, R 2 £tftW, 

ft'K Silt. *t**H*«#ttig, 'EftAJI.*—FS 

*p*20.7«2F„ 


if 2-o dr 


► 735 
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*20.7 






ftW 



®&® 

*FH 

frpj 


is* 

5rft 

?i ?& 


#* 


h fotf 

£pl£:?csm« 









0.210 O’ 








(2.859) 







«)#J9r*i?ffl 

0.229 3* 

0.079 1 







(2.176) 

(1.065) 






l£lj ?i tft 

0.175 4* 

0.217 1* 

0.222 5’ 






(2.472) 

(3.177) 

(2.337) 





**«#« 

-0.079 4 

0.014 7 

0.424 8“ 

0.146 8* 





(- 1.294) 

(0.235) 

(5.501) 

(1.735) 





0.124 9 

0.171 0“ 

0.047 2 

0.1339 

0.049 9 




(1.343) 

0.843) 

(0.355) 

(0.908) 

(0.271) 




-0.107 7 

0.052 6 

0.035 4 

0.1580 

-0.254 r 

0.082 8 



(-1.412) 

(0.680 4) 

(0.319) 

(1.290) 

(-1.691) 

(0.971) 


f® 

0.086 S 

-0.038 4 

-0.012 7 

-0.203 4 

0.300 9 

0.201 3 

0.371 0* 


(0.681) 

(1.296) 

( -0.068) 

(0.986) 

1.204 

<1.399) 

(2.161) 


0.368 r 

0.499 7 “ 

0.288 4 

0,760 9 ' 

0.908 9* 

0.716 r 

0.643 2* 


(2.165) 

(3.039) 

(1.232) 

(3.069) 

(3.094) 

(4.783) 

(3.774) 

K* 

0.502 0 

0.465 8 

0.410 6 

0.253 2 

0.098 5 

0.240 4 

0.124? 


2.108 3 

2.471 4 

2.230 6 

2.346 8 

2.218 1 

2.310 9 

1.959 2 


ft: f ®o 

Cheng F, Lee and W. P. Lloyd, Table 3b* 



4^*5.st, ^a******##**, t ^^iE# ; ft 

w /j ***£ @t 

WS5ttto »T ** 

Htt*#***, (intra-indus¬ 
try) ^Igfllo #]*n “Epf £$#>£” **&***■*» 0# 

■%t£tX.> ft %? Wi M & ft-, “SS??#", “ if * >] # Sr # 

ji” $i IP4 “£p$£$#>S” 

It4-#i4 W.ft ft##, 


? 3 « ► 


iss*#**#.* - ^ 






0J2O.4: 

#**■*«£**#*£#£* £ 
£f# + #-+#-^****20.8 0?^. ««#«# 
®J W&&£*.&** 20.9, (ft s A*****#*-**.) 

7M *S**Jl** 20.8*#;*# (1), (2) % (4) *> (5) $&, g-ffe;jrSft 
*4#£X. t% (1) ®*OLSfcit, 2f« UK (2) *> (4) 

(*A) #*# 4-^*-&-J£Bd-, ##«;**-Ift 

(#>,) * ft (p 2 ) ff 

#lfl]it*»li**A (4X) GNP#-fe*«l 0^*^ 

M 1.06, 

«## 1%# (#*£> #**#15 t$*£ X GNP #*) 1.06% 
»1«*o £-#iB, E **#»£*«»* 0.05, *BSU&*ttik*tbfi<f*-fcxt 
*£GNP»*fl-&»l!!. *20.9 13#*, 



(1) V, = Cl + SCM,.(/i<f,_ ; ) + £) Civ (£,-.•> + si, 


1 = 0 KO 

4 5 

(2) P, = C2 + 2 cp K(PE,-,-) -1- ^JCA-CX,., - Xf; n ) 

i = l r — 0 

+ CPA(PA t ) 4- CDIJMUDUM1) + CDUM2(DUM2) + e2 ( 
21 

(3) PA t - 2 cPR 1-,-(P,- j -) 

i = 1 

20 

(4) RL, = C3 + ScPRL,(P,-i) + s3, 

i - 0 

(5) U, - UF, = CG (GAP,) + CG 1 (GAP,_,) + e4, 

(6) Y, = (P,/100)U,> 

(7) V, = [ ( Y,/Y t - , ) 4 - 1 ] 100 

(8) X, =[(X,/X,- / ) 4 -l]100 

(9) P, = [(P,/P, , )* - 1 j 100 

(10) GAP, = [(XF,/X,)/XF,]100 

(11) Xf; =[(xf,/x, ,) 4 -i]ioo 

y = «l gnp 

M = #S(M1) 

E = ® Steffi 

P = GNP m f (1972 ¥ = 100) 

fe=«*«»«*« 

X = 1972 

XF= if#?* ifc ( A Rasche/Tatom >g SL ) 

u = ^ik^ 


iff 20 m & 
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UF= 

DUM1 = M£$!M*(1971 3^®!. 1973#® 1 = 1;jtiM#!* 

#) 

DUM2=®mfe®lfifj^*:(1973#®2^®M 5975 #® 1 #-S = 1; K#.S^ 

»¥) 

iRD. Federal Reserve Baak of St. Loius, .May 1982 t p. 14. 
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£ 20.9 


#*^l*5fevV:1960 *$-% 1 ?SI 1980 4 


(1) 

Y,= 2.44 + 

0.40S4, 

+ 0 .39 IV[ t ~, 

+ 0.22^-2 

+• 0 .06iV£ _ 5 

— 0.01 fkf 


(2.55) 

(3.38) 

(5 .0$) 

(2.18) 

(0.82) 

(0.11) 


+ 0.06£, 

+ 0.02£,. 

i -0.02£,_ 2 - 

0.02£,.j 

+ O.Ol£ g - 4 




(1.46) 

(0.63) 

(0.57) 

(0.52) 

(0.34) 







R 2 =0.39 

se=3.50 DW= 2- 

02 

(2) 

P, = 0.96 + 

O.OlPfc,., 

+ 0.04P£,_ 2 - 

-0.0IPE,-, 

■+ 0,02PE,-4 




(2.53) 

(0.75) 

(1.96) 

(0.73) 

(1.38) 




-0.00(X ( 

“XF,*) + 

0.01<X, 

-*f;.,) + 

0.02(X r . z 

-*f,‘ 

-2> 


(0.18) 


(1.43) 


(4.63) 




+ 0.O2(X,. 

.j-XF,"_ } ) + 0.02OC,- 4 - 


o.oitx,. 5 - 

-xf,. 

5> 


(3.00) 


(2.42) 


(2.16) 




+ K03(PA,) - 

0.61 (DUMO + 

1 65(DUM2,) 



(10.49) 


(1.02) 


(2.71.) 






P 2 = 0-80 

se^ 1.28 

DW -1.97 

p = 0 

.12 

(4) 

RL, = 2.97 

:c 

+ 0.9&2' 

. = fV 

P,-> 






(3.12 

1 SI 

)(5.22) 









R 1 = 0.32 

sc ~ 0.33 

DW — 1.76 

p=0 

.94- 

(5) 

U, ~ UF, = 0 

.28(GAP,) 

+ 0.14(GAF,. 

i) 





(11 

.89) 

(6.31) 







R 2 = 0.63 

se = 0 -17 DW =1.95 

Pi - 1.43 

pi = 0 

.52 


^^^©rFedersI Reserve Bank of Sr. Louis* Review , May 1982.p. 14. 
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2 . f-ijmi?&Mi]-MmM&)ijm> 

a ft & fcj—t- * # M s. ft fl-J w w it it a —ft 0 ft e & m ft « #. ■—ft ft 

g. BS^^a^JfeHifitrgffl+WttfiiitrSo (ft: ATnfW»ltt, £f3Eft&*J 

4. =^1irffll»^--*e**»*OM.ILSW2SLS D 

5. £$*, -muLtii* aK^sasiww** oLss^itaw. -fi'em 

« ft « ft 3 e m z i upft m m ». #. isj s * ft * m m m m © m m * 

A.iLSfeSffl^f&'fl’iRJMW^eo ftffliSftft&a-t, OLScSiffl^ 

^.ftg> »BM«i^i!*»ifiit®j&*e«iR*S[c 

7.2SLSttM«*Biffl ; Fi&»BiiR9i*e, iPfi^n^aflCBiwatre 

ffiiSi+M, SftMteOTiHSW, 2SLS m iLSfttfUsJM, 2SLS Ki*$ 

M fc>» (HMl) rt ±*»3E ■ ft*BUSS + ttflf j£ M tt -ft a-, ft 

8.ILS® 2SLS#*—ft<ft»fc* »**/£, ttfcflfiMJttfttHftfc—* 

smms&, (**#***»»:*;, sm 

Sjit, xt£ft#*ft 

mm incise#,, 


nan 

20.1 H«rl»T»$HKi££iEffiHttei8H: 

a . 0LStt^jgfflTftth«A*g«ffl+wstt#e o 

b. 2SLss^sffl6<jo 

c. £-ft®fi«ftg#S2ft;F#ff3ft;£1£jftJIS 0 

d. KittfflHflttittraBSH-B*,, 

e. m+^$ftg&1)2SLSfflMftfeHft.ft$ftft;ftft{fc&«lgE 

f. #ft#£ft-ftxtift«£ftSMii!nw rK 


►739 
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*g. #M(gt)£A131 

JQJ 2SLS 

wzmism, 

h. *n*—'hinfiSteSf*riR»l». m ils» 2SLStt#iiittH«i 

78S 20.3 #ftlMTM»a®5ffi&A&5gM: 

C t - /S (0 + Pu V, + «n 

! 1 = fto + &l y ! + fe Y r-t •*- “H 

v, = C, + j, + G, 

C=#j#irfj 

y=iRA 
G = &jfr£{ij 
G, 

*). 

#$? %&&$%+am a. 

20.4 #JSL*TFIS* [,J s 

OLS: W", =0.276 + 0.258P, + 0.046J 5 , ,+4.959 V, i? 2 = 0.924 
OLS: P, = 2.693 + 0.232 W c - 0 .544 X, + 0. 247 M, + 0.064iCf, _, 

K 2 =0.982 

2SLS: = 0.272 + 0.257/> ( + 0.046^, -, + 4.966 V, j? 2 = 0.920 

2SLS: P, =2.686 + 0.233 W, - 0.544X, + 0.246A4, + 0.046 M c ., 

R 2 = 0.981 

n+ w l ,p l M' Wx c ftmm'&&, #*&, an vtm&>Am&&.p s 

Waf), Bo V e 

ixm * m fsfe$ ( mi fiixs a* w s ). 

“*T OLSftI2SLS*£*§*«, # 2SLS*5d:tA6?fo”iMqW 
i£ 0 

*20.5 

Q, = AK°Lf 
Q = f"£b 
K = ^*iaA 


**.*4 


i 




A 

A,a *0/?=#$£ 

; = % i ^rn. 

Aft, tllfitilUTgiMis 

: InQ; = InA + alnK; + pinLj + ln«) j (1) 

w 

lnQ<= -ln/?+ lnL i + ln-jj- + In « ?i (2) 

WaPSf.jf SIS: 

InQ, = - Ina + InK, + In + lr»« 3l (3) 

«,,« 2 m u 3 fitaT^o 

Q,L mK i\R 

*nw ***£», 

a. inns « + /?=i BP^e®wa«jRsii. frfctttt-sum^aa 
fr&M? 

b. BP&« + /3A1, 

&: *'@(2)fn(3)69ft#$PT: & 

4-tfllffff/PSfi/P, #*E0r»Wifc£a8ttjiftxt«#jta 
±«M(W*f»). 

20.6 MfcTFWjffliflkJtKH: 

Mf = jB 0 + /?,Y, + &i?, + /? 3 P, + a lt 
M^ = « 0 +a, Y,+a 2( 

y=*&a 
R = f9* 

P=ffrtt 

R sBPJiifSWo 

a. 

b. 

a. y 4 _,w 

sm? AfrAlKAff-A*? 

™ 20.7 #jR^Hi8.io* *HJWMW2^rgfflW«#aa^g#tti+K# 

usaifefctSo 
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20.8 s*jgM7«S!: 
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R , = P\ M , + Pl Y < + u U 
y, = q 0 i cc j r (+ « 2r 

St M,(1Sf1itt*&)S«'4.W . R, fi«*. Tfiri Y, £ GDP,, 

a. 

b. a^Tr^.^fiRS')^? 

c. mm%.2o.2 wm, «?iti*riRMW*-g. VLWfamm-fnktti 

ai, 

20.9 fittaflffi:gH20.8 tWM8lt3E4nT: 


R, = ^o + i3iM,+(3 2 Y,+^ 3 y, ,+ u lr 

y, = Q(, + 0 ,i? ( + « 2 , 

a. 

b. *f|M20.2 tftistg, 

20.10 

R, - At + P\ M, + ft V 7 , + «,, 

Y, = a 0 + a,i?, + tr 2 /, + « 2l 

St**£XR3JH20.8. 

20.11 20.10 w«as*inT: 

R, ~ fio +• Pi M, + p 2 Y t + u u 
Y, = a 0 + a t R, + a 2 Iii « 2[ 

/, = y 0 + y,R f + uj, 

a. MSJW^jbrSJiBriRiWW, 

b. mm 20.2 j 9 f»»«'ffiihBr«airg»#* 1 > i&ej^rrjfj*- 

&hj9i*u 

20.12 (£££ (20.5.3) 

20.13 0»#*C2Q.3.1)»<2Q.3.2)ffiJfr»#**g s 


Q< ~ P<> + PlP, -I + “2, 

a. ia^x (Stuo & P, fe«S)fc«tf Rifl-Mo 

b. iF-&tt*sjRMnriK3JHR%? 

ft, 2 o.i tfiftSi-ftti- 

■ it * <& Sf m M «4 




■£ in o 

20.14 #lS I960—1999^$fB]fiFm^#$]inT1Sj ¥-®% 

&»*S! [25 : 

&A#iSS m&t 

C,= a 0 + o t Y c + a 2 C; | + u lt a l >0, 0<a 2 <l 
feA.&K9fpfi*s 

I, = Po + Pi Yt + &R. + ft/,., + u 2 , /3i >0, ft<0, ()<,%< l 


+ A A + ^2 - 1 + AjP, + A 4 R, .. | + U 3, 

Ai >0, A 2 <0, A 3 >0, f)< A 4 < 1 

Y t = Ci + /, + G, 

JCtC = KS;8;A«»i / = Jt*ftAA»3f; C = jfc$®:ifr£ 

til, y = E^c'GDP, M = M2 

K = (%), P=*»#0Hfcffi*. W4«S*C, /. 

s»y, KSMJic,.,, m,..,, p,, p,_,o g.ZjMW. 
m. it « 

a. fflwaw^ttwsara'h^ra+wepriaiRS'j, 
sdxsttAW&u 


Pit H 20 A 


20A.1 (BUS g/h_ 16 fa it S to 1Si» 


iLstei+fis^s-gc^M, mnmmifm (20.3.1) 

fa (20.3.2) (20.3.10) mmm-. 
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A 


02 

n, 


SS&: 


# 20 * m * & « #■ * 
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ifljffl(20.3.7) 


20 A .2 
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n 3 = 


2 




S.r? 




n _ S_^fi 

S^5 

sftA. 


#|ffl(20.3.5) 


& = 


S 


<?r*, 


S PAr 
(20.3.3) ft! (20.3.4), 

p, = n, x, + ( w, - -w ) 

q, = IljX, + ( v, ~ v) 

S l t l w ffl v w, fflu, {K o 

» (2) fn o) «a d>, mnnm 


D 


( 2 ) 

(3) 


$i = 


II3 ^ x* + ]>J ( XJ, - i; ) s f 
III S'** + (W, - w)x, 

II 3 + X(w« " »)•*«/2*. 


n, + 2 (®, - tt)x,/2 

amm ( 4 ) nw 

—IMS ift^UVn, )(*«•*?), SM|«M C 


14) 


plim(/5i) = 


(5) 


plimflj + plim 2 ( zi, - v)x,/ 2 xj 
plimll, + plim 2 (" iv)x t /^ x] 

plimMte®, BPs 

plim( A +• B) = plimA + plimB fQ plun^-g- j = 

(fcfl-*?), M.MifrHi: 


plim(^|) = ^ 

&M, /?, S^-flliSi, tpgft W— 


(6) 


2SLsm+«KJfc>flT£tfJfti+ 


2SLS#/?^ 


- h-*& m #jej* 




m-ftaajaMttTHSflMs*®, mm -teur fei+o 

mmm (20.4.n n (20.4,2) 

^2; = fto + &! 7i + “i (20.4.6) 

K4- 

«<* = “ 2 . + fti«< C?) 

&,= (20.4.6) Mots Ft K 


3t + 


var(fti) = /■,“. 2 
2^y i< 

S (« ,~) 2 _ S(Yi,~ Pio-PnYu ) 2 

n - 2 n - 2 


( 8 ) 


(9) 


® * 2 „<^-T- * 2 u2 , « 2 ^S^^W-^X-Wfeitc 

(7> ;#5ij 0 >j7^m («m£xw) i<, snaftiuT: 

“z< = ^2t _ P 20 _ P 21 Yn 

Hit, 


-2 /?20 P2l'*'l () J 

<7= 7T2- < 1( » 

at. (9) fn (10) £ (10) + Yiiff^ffl^S-BJ- 

auMawsjwffitf-iiYjo 

-Hfe-itfll (10), «iE*=:»-Rlll©J»«rifW*»l»#*@. 
to'fjRtttttftJtiRo at, Y u jfn Y u 4ls#ffi 
ffi, BPSi-BNSmfi^W i? 2 #*;£«, JWRiEH^ 
lo &&#'!#}»*, a 


[ 1 ] ?f443R!S : Prices and Earnings in 1951 —1969 : An Econometric Assessment , 
Department of Employment, United Kingdom, Her Majesty’s Stationery Office, 
London, 1971, p.30. 

[2] H. R. Seddighi, K. A. Lawler, and A. V. Ratos, Econometrics : 

A Practical Approach , Routledge, New York, 2000, p. 204 - 


lft«] 

m «m, *n*i9*» 
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[2] 54fl 1 'A*fe M — ^f® $- tfj tfei£, 0 Carl F, Christ, Econometric Models 

and Methods, John Wiley & Sons, New York, 1966, pp.395 -401* 

[3 ] James S. Duesenbcrry T Gary Fromm, 1-awrence R. Klein, and Edwin Kuh, 
eds., A Quarterly Model of the United States Economy , Rand McNally, Chicago, 1965. 

[4] Lawrence R. Klein, A 'TejjtlxMjk of Econometrics y 2d ed. , Prentice-Hall, En¬ 
gl ewtxxl Cliffs, NJ., 1974, p. 150. 

[5] 3et# (20.2.1) ffimW 


1 

2 

3 


r, y 2 

10 
p 2 i l 

- 05> 0H 


Fs 
0 - 
0 

1 - 


aft, 

[6] ft: ^Ht(ni^^«r, mm, p = dp/dt„ 

NJ?#], fmtfl AP/Ar ■fcifiifia'fVdt, + aMflfiSlffJ 12 - 

(Zeilner) !H (seemingly unrelated 

regressions) ft if-R 7ft, ill ffiffjM !Q «f> W# 8t o #ff A. Zcllner, “An Efficient 
Method of Estimating Seemingly Unrelated Regressions and Tests for Aggregation Bias.” 
Journal of the American Statistical Association , vol.57, 1962, pp.348 - 368. 

[8] SSI aa®. fttefeif-Sfn OLSttifg-#, tfe**f««M, 

moLstt-Tt«#a#w st*. ft****. mm, 

[9] ftitffi “&#**{£;£« (ft ft (jft) *£*&«!, a^^sij 

a : (.•) [ = itx] 

ffi] fa (J$) («) ? St S S IE i& # fp £ft" Sn^o (W.C, Hood and Tjalling 

C.Koopmans, Studies in Econometric Method, John Wiley & Sons, New York, 1953, 
p. 133.) 

[to] ?«fliia^aasj5iffA-@^ig»«its®ig e as^sfe-iK 

*RBS, ttttSJRtttoftigfeiTiaScfelj&tt 

s>J6tjo *Tans, ## Jan Kmenta, Elements of Econometrics , Macmillan, New 
York, 1971, p.444 0 

[it] ®E(Q 3 /fl,) = (n 3 /a,), jui] fa#<) = , 0 ,. 

mseaaiffi E(fl,) = n, fn E(ft t ) = n,, muffisi £(n 3 /n,)^E(n,)/E(fi l ) s m& 

ft. w^ttWtt^fiwatt/H^Taw^ijgawaafliwtt^. j»w. ftnitr* 

20A.1 ft, ft ft, * —Scffeft i| fi, plirndlj/ft, ) = plim(ft 3 )/plim 

(ft, ) — 0 


ftf.8 




L12 ] Henri Theil, “Repealed Least-Squares Applied to Complete Equation Sys¬ 
tems*" The Hague; The Central Planning Bureau, The Netherlands, 1953, 

(m i meogra phed) - 

[13] Robert L. Basmann , “A Generalized Classical Method of Linear Estimation of 
Coefficients in a Structural Equation, ” Econnmetrica , vol. 25, 1957, pp. 77 - 83. 

[14] IHKtfc*, ft*#** A (20,4.4) 

ajtmsj humme***** 

rf0« 2 fi«; 63—MR4K s 

jfcs&tt S'i.Sk; «#» 

[is, i wafts me» h, r ? -i, mw** <a®iRM 

») ifS+flSrt^*a#*5fci5i;-±#ttafl9ro 

[16] Henri Theil, Introduction to Econometrics , Prentice Hall, Englewood Cliffs. 
N. J., 1978, pp.341 -342. 

[17] H: »^ + l»*l6*«;ftiR« RSS#SiU8W»W y ffl-i 

i+U (*ffi2SLS»W«2**«)o 

SKtti itttc XTia'MniaM—'tsawt^ife, ## T. Dudley Wallace and J- Lew 
Silver, Econometrics: Art Introduction , Addison- Wesley, Reading, Mass,, 1988, 
Sec, 8.5 0 

[18] “Advertising, Concentration and Price-Cost Margins," Journal 
oj Polit 2 cal Economy , vol. 84, no. 5 , 1976, pp. 1109 - 1121 c 

[ 19] “The Capital Asset Pricing Model Expressed as a Recursive System: An Empir¬ 
ical Investigation,” Journal of Financial and Quantitative Analysis, June 1976, 

pp.237 -249. 

[20] Review , Federal Reserve Bank of St. Louis, May 1982, p.14. 
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792 am 1 **«fflflEEfl:®SI. e»#ffi*0fJBI»W£MR«2--M 
Htf6IJ*a)*fcl8o 

wiaiMiM^wT-s+Rrenaat—#»*«« 
m° sas#.# i 

«-itifeo fruits* a. 

JB“, 12 1tt»itifeT#3R0*^»A'HgH. 

srtt*, w^(»wraJ¥W»^Tattifcii#&s«3fe. 

fit^#sij-twfi9J? 2 fs (aao.9), Riimw® 

ffi— (spurious or nonsense re¬ 

gression) ftftlg. KYtmmfcmWv Hitt, H9J&*«;£«»**s* 

m^ts. *•&+, mm&mu 

w&®H4s&wr*.« 

793 SSH, »jB«»£fr»^:SS»aE#&ttWr"lrt E W*Slti)JBIfilfW«*l^*« 

fe (random walk phenomenon) 0 , 5^t — 31 (It ill IBM) Ef5 5? 
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*3i f *=FW±«m, 

is-, ms##? 

•**j5f#*WH#iii»5!i*™«i 0 Sitt, 

a, ffiaisfii]0w#tt#ftirjgwtt^xjinjifcg3Si5, jjfw*afns#-*a 


§ 21.1 






iHItWISMflriUR, #ft-TKin®if.*A>65HH &Vf 4 1 WJEft h* fsj 
Ptm&tmmk. ■. <d gdp (yA^Ais). 

(2) PDI (^A^SKfeA), (3) PCE (tAi§S$), (4) ?Jjg (&w| 
S (5) ®,®, (B(i-S-Pl^irfiJ); ff^TffclgSP&i 1987 10 \L 
1970-1991 SSl^M 

Mo ffi*«:M*2i.i+»m e 

7-95 m 21.1 ffig&ttslt 21.1 *f* GDP, PDEW PCE®® MS®, 0 21.2 

Kfna.0 21.1 ffl 21.2>)f^WiS]^?'j1#SiJW* —6p^ 

ft, “&»”, £MJ9rMo 

1992^* 13?£SS 1996^$ 4$Kffll3tt%#« i21 3^teSftjKft+ffi 

®l» (DGP) (data generating process), SPSHfUft-fi’ njfg 

Me fia+fllMfl-*®? *Tl»&'hR«£MJB. ffitflJfiSWfc—® 
m *WM»ai#-#r*0r*ilil&l!r “iSJC", *Hn«sft£BP$fPJ&^#® 0 



^21.1 1970 lftl 19SU#*4«Ha**@a=SSJg 

gdp pdi pce mm && ii raw pdi pce mm as 

1970 - 1 2 872.8 1 990,6 1 800.5 44,7 24.5 1981 - 1 3 860.5 2 783-7 2 475.5 159.5 64.0 

1970 - II 2 860.3 2 020.1 1 807.5 44.4 23.9 1981- II 3 844.42 776.72 476.1 143.7 68-4 

1970 - III 2 896.6 2 045.3 1 824.7 44.9 23.3 1981 - III 3 864.52 814-12 487.4 147.6 71.9 

1971) -!V 2 873.7 2 045.2 1 821.2 42.1 23.1 1981 - IV 3 803.1 2 808-8 2 468.6 140.3 72.4 


1971- 1 2 942.9 2 073.9 1 849.9 48.8 23.8 1982- 1 3 756.12 795.0 2 484.0 114.4 70.0 
1971- 11 2 947.4 2 098.0 1 863.5 50.7 23.7 1982- II 3 771.12 824.8 2 488.9 114.0 68-4 
1971 - m 2 966.0 2 106.6 1 876.9 54.2 23.8 1982- HI 3 754.4 2 829.0 2 502.5 114,6 69-2 


#21* HW&rtif-M 
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]971 - IV 2 980.8 2 121.1 1 904.6 55.7 23.7 

1972- [ 3 037.3 2 129.7 1 929.3 59.4 25.0 

1972- U 3 089.7 2 149.1 1 963.3 60.1 25.5 

1972 ifl 3 125.8 2 193.9 l 989.1 62.8 26.1 

1972- [Y 3 175,5 2 272.0 2 032.1 68.3 26.5 

1973 - 1 3 253.3 2 300,7 2 063.9 79. L 27.0 

1973 II 3 267.6 2 315.2 2 062.0 81.2 27.8 

1973 III 3 264,3 2 337.9 2 073.7 81.3 28.3 

1973 [\ 3 289.1 2 382.7 2 067.4 85.0 29,4 

1974- i 3 259.4 2 334.7 2 050.8 89.0 29.8 

1974 II 3 267.6 2 304.5 2 059.0 91.2 30,4 
1974- IQ 3 239.1 2 315.0 2 065.5 97. 1 30.9 

1974- IV 3 226.4 2 313.7 2 039.9 86.8 30.5 

1975 I 3 154.0 2 282.5 2 051.8 75.8 30.0 

1975 11 3 190.4 2 390.3 2 086.9 81.0 29.7 

1975 - III 3 249.9 2 354.4 2 U4.4 97.8 30.1 

1975- fY 3 292.5 2 389.4 2 137.0103.430.6 

1976 1 3 356.7 2 424,5 2 179.3 108.4 32.6 

1976- H 3 369.2 2 434.9 2 194.7 109.2 35.0 
1976- HI 3 381.0 2 444.7 2 213.0110.0 36.6 
1976- IV 3 416.3 2 459.5 2 242.0 110.3 38.3 

1977 - 1 3 466.4 2 463.0 2 271.3 121.5 39.2 
J977 - II 3 525.0 2 490.3 2 280.8 129.740.Q 
1977 - III 3 574.4 2 541.0 2 302.6 135.1 41.4 

1977 IV 3 567.2 2 556.2 2 331.6 134.8 42.4 

1978 • I 3 591.8 2 587.3 2 347.1 137.5 43.5 

1978- II 3 707.0 2 631.9 2 394.0154.0 44.5 
1978 III 3 735.6 2 653.2 2 404.5 158.0 46.6 

1978- IV 3 779.6 2 680.9 2 421.6 167.8 48.9 

1979- 1 3 780.8 2 699.2 2 437.9 168.2 50.5 

1979- 11 3 784.3 2 697.6 2 435.4 174.1 51.8 
1979- ID 3 807.5 2 715.3 2 454.7 178.1 52.7 

1979- IV 3 814.6 2 728.1 2 465.4 173.454.5 

1980- 1 3 830.8 2 742.9 2 464.6174.3 57.6 

1980-- 0 3 732.6 2 692.0 2 414.2144.5 58.7 
1980 - III 3 733.5 2 722.5 2 440.3151.0 59.3 
1980- IV 3 808.5 2 777.0 2 469.2 154.6 60.5 


1982- IV 3 759.62 832.62 539.3 109.9 72.5 

1983 - 1 3 783.52 843.6 2 556.5 113.6 77 0 

1983- 11 3 886.52 867.02 604.0 133.0 8(1.5 

1983 — III 3 944.4 2 903.0 2 639.0 145.7 83.1 

1983- IV 4 012.1 2 960.6 2 678.2 14 \ .6 84.2 

1984- 1 4 089.5 3 033.2 2 703.8 155.1 83.3 

1984 - H 4 144.0 3 065.9 2 741 . I 152.6 82.2 

1984- Ilf 4 166.43 1.02.7 2 754.6 141.8 81.7 

1984 - IV 4 194.2 3 US.5 2 784.8 136.3 83.4 

1985- 1 4 221.83 123.6 2 824.9 125,2 87.2 

1985- 11 4 254.8 3 189.6 2 849.7 124.8 90.8 

1985 D1 4 309.03 156.5 2 893.3 129.8 94.1 

1985 • IV 4 333.5 3 178.7 2 895.3 134.2 97.4 

1986 I 4 390.5 3 227.5 2 922.4 109.2 105.1 

1986- II 4 387.7 3 281.4 2 947.9 106.0 110.7 

1986- IB 4 412.63 272.62 993.7 111,0 112.3 

1986- IV 4 427.13 266.2 3 012.5 119.2 111 .0 

1987- 1 4 460.0 3 295.2 3 011.5 140.2 108.0 

1987- n 4 515.33 241.7 3 046.8 157.9 105.5 

1987 HI 4 559.3 3 285.7 3 075.8 169.1 105.1 

1987- IV 4 625.5 3 335.8 3 074.6 176.0 106.3 

1988- I 4 655.3 3 380.1 3 128.2 195.5 109.6 

1988 - II 4 704.83 386.3 3 147.8 207.2 113.3 
1988 - JIT 4 734.5 3 407.53 170.6 213.4 117.5 
1988 - IV 4 779.7 3 443.1 3 202.9 226.0 121.0 

1989- I. 4 809.8 3 473.9 3 200.9 221.3 124.6 
1989- II 4 832.4 3 450.9 3 208.6 206.2 127.1 
1989- IE 4 845.0 3 466.9 3 241.1 195.7 129.1 

1989- IV 4 859.7 3 493.0 3 241.6 203.<1 130.7 

1990- I 4 880.8 3 531.4 3 258.8 199.1 132.3 
1990- U 4 900.3 3 545.3 3 258.6 193.7 132.5 
1990-111 4 903.3 3 547.0 3 281.2 196.3 133.8 

1990- [V 4 855.1 3 529.5 3 251.8 199.0 136.2 

1991- I 4 824.03 514.83 24U1 189.7 137.8 
1991 - n 4 840.7 3 537.43 252.4 182.7 136.7 
1991 - ffl 4 862.7 3 539.9 3 271.2 189,6 138.1 
1991 - IV 4 868.0 3 547.5 3 27K1 190.3 138.5 


tt ; GDP(H«3-? K &-fi),1987^10fc^;c,£5 A-% 3u PDN-f-A 3T * fiM A.), 1987 
A - 112 J5., PCE(-1-A??f&2:a{) ,1987 ^ 10 A - 96 Si, 

M-fralfllifij) ,10 A- t!0 3U £3gx:.S& A - 110 a, 

$1 : U. S. Department of Commerce, Bureau of Economic Analysis, Business Stotislics , 

1963- 1991 .June 1992. 
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BB 21-1 1970—1991 £ JkSI GDP. PDI *1 PCE (*»!*£) 
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IB 21.2 1970-1991 


21.2 


1. 

2. ftas 

3 . 

4. 

5. (*tt) 

6 . 


#21 # M *-#t.it 




h. 

9. 

•risrua^fffltt, anip^tfjssw&i^o 


21.3 Pimmi 


T f waasjitfiBiasMJswKififfiwaf . [4J jm*ain^ y s^- 
'MBttii.' mktk&mtki yco, , 

f&i&Ztf} Y IC m%Z— WS*%a, Js^ttim^fi gdp, pdi^ c 4f* 
**S[gaf«scig»*«**ww^±a*tt, y, » 

v(*)o r gdp, *min«#ta§ifiir, y,, y 2 , y 3 , -, 

Y 86 , Y„. Ygs, ^4»Tll?l3izR01 RjffiJW (BP 1970 ^^1 GDP), 

T# 88 (BP 1991 if-SM GDP), i2ft . Si Y^ 

WS-'Mfcl-'MaW.M. 

797 mtr&MWMSL-tf&tit gdp & -tffittai!8? It in# A 1970#.^ 1 

^EWGDP*28 728 &^% 0 HJfe±ilf. 1970 1 GDP ft? HI* 

fi&fil-'HR?, »? 28 728 R*0r*a38; 

+ (realization) „' s 'Bilfc, ft 10 "T Gift, GDP * 

—'MKfllitg, MSelf!ft 1970 1 ?ai 1991 ?£4ft£ftj|R]0raHSI 

(bp#^)o M#i&s6mjt* sutra 

«KMIMSlftftllfftftWE»lo H R«1*I mw*m&nA 

umm. 




^SI#1 St § (stationary stochastic process) „ f" iSltliJt, Sr-K Bt #1 ijt © fr!) #3 

kith ttiiswra.* J® 
4Maks’. ‘&*imifmxtt+! &#ttkae’a»#s?a 

( weakly stationary) , \k~3i H ?f& ( covariance stationary) , (second- 

order stationary) &r$L (wide sense) Bt W il ® ,= |ft $ (ftjfc J£ jfij gj , VX Jk 

*T4-M«lBtfil»fiJ Y.tfttTttttft: 

^■ tt-iitasF&Mta 









J$tt:E(y,) = /i 

Y,) = E(Y,-/*)* = <r J 
to* #: y* = e[ (y, - f i )(y, + * - ] 


(21.3.1) 

(21.3.2) 

(21.3.3) 


L&ft (£) a y, » y i+ *. ifeMffi 

m k hkjw* y<M. 2.mwv>mi s m k = otstm% y 0 , y w 

urn ( = <r 2 )i snJM = i, i y«wffl«ffi^fnwto-/i-s. aesffis 

m —B!I3« 


y y, mm y,* „ (ttMKinft odp wmm b, 

a i97o^m i msmm i975 ¥^ i ^s>;=. y,fi¥Ste, ra Y (t „, 

WiiKfts v, fit )—# 0 in*—I'Btrs])^ 

f*w. jrkw (&w*S'») afoir 

» [BPJSjifcJB ’(mean reversion)],* Jg» 


( nonstationary time series) ( ig ■££ ffe fll 31JS & it) i& §§ ¥' H. t£ ) o Rlxi, — i' 

i #a¥ A ►i (si ff m ia lit m. m % ? m * %- —-t- ut h # ?<j ® 4 e ¥ a w, 

Sitfc, 

w -Me *£*, «E56»iE‘e*rpj^;te»i(nio mitt, a# 

@21.1 ft) 

21.2 ?4 £¥»»«&? 21.8 21 .9 ■ff-N’ifeiS 

^raa, «s, «in##*A^T-atttta 0 m^asst, a 21.1 « 
2i.2J9fwwwraff?9*e**** ;s Fam, s'► emmas* assint 

*«»*fifcT±;a:tfr. 8P*SBt«. 

SStSH&lf (purely random or white noise) $£©„ 3=r—"hBEtflist^0, 

**:fra*» 2 . 3P*in»£*Mm (utim* 

?4)o l8: WaViFiti», Rfflfc*fi3(S 1 f! 

j£5l Afl9«£a H, 3j6P£#ag, M,~I1DN(0, <j 2 )i mu, 






*2im sim/tMi+it&fr#: -jit***® 
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(random walk model, RWM),; 5 il'S'iA 

min 

(l) (Eii*Miim«M^) 

m ( 2 ) (Bp«a#«*!)a 

T'^f£&ffrBS#l#ijl¥= (giS: «, 0«^?j a 2 Wl*d*-t«IS 

m, m-. 


Y,= Y,.,+ u r 


(21.3.4) 


wj® y, !¥Whffevupm, &$n (21.3.4) y&t 

(/-l) JM«€All±-'Ma«ll+*! Blit, «t«st»l2^ 

■$m I?ttMutis. ■es-i'ARd) mm a ftfi »rmje (21.3.4) zn&m t 

m W Y *1 Jt -M W S ffi m 0 (J3 , m % & *Tft ISfl§ ift ( efficient eapitat marker 
hypothesis) W(&W#-W > A, KfSffrM® J. Jg|H«L 18 , H ittM-h *#<E 

m *>j ijt Ba w s #i s? isi: jm * •- ■i' a m m r- m * -4- * w ffr » w u w x w fr«, 
sp«ffj¥3MMfeinr*n#T. 
ms, stffm (21.3.4) 

v, = y 0 + «, 

y 2 — y, ■+ u 2 = y<) + u i + «2 

Yj = y,+ «j= Y 0 + a l + u 2 + *<3 

-•#**&, ^a^asMJgoffiw sefrmw: 


Y,« Y„ + D «, 


rant, 


E( Y,) = E(Y„ + £ „,) = Y 0 (*fi-*?) 

mm, nTWffiW: 

var( Y ,) = to 1 


(21.3.5 


(21.3.6) 


(21.3.7) 


£**«. Y (-«&). f ft $ jin, 

K^H*PR*B*. HUtaWT^att^ttc ®1T£. ^SS#»RWMfi- 

seas^il^iasg v 0 *o, HfcW£(y,) = o, 

RWMIft—'MriSItM, (WMttiggJff) M. 

(21.3.5) y,*? y 0 *n±#»i earn *§^ 

*. HiJn, l« 2 = 2 Hh 2 = 0 , Pirn y 2 

y, nia&^**i»»iiB*a*;p^i8sic 0 a 

(Kerry Patterson) j>ff 

M»*, (21.3.4) 3l®! 


( Y, - y t .|) = AY, = «. 


(21.3.8) 
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SOI 


§21.4 


£Kl, &SZ. --'M5t«L^»fH*mrt'5!l«.M 

% jsk ■¥ & w o ® n iti iy. js z m n m n \t &■ -h& i m . 

MSttK#i»». imm (21.3.4) 

Y;= 8 +- Y,., + u, (21.3.9) 

K4 1 (drift parameter), “MW -«l»SSnT¥*: ®=(t 

Y,~ y,_, = AY, = 8+ u, ( 21 . 3 . 10 ) 

y ( mmt jisRiij>■»?; &#. i$m (21.3.9) &* 

—t AR (1) £3* 

(21.3.9), 

E(y t ) = y 0 +f-5 (2i-3.il) 

var (Y,)=t<r (21.3.12) 

in&sxsL. M&ti rwm raftawr 

trn» 

Y,= Y 0 +u, (21.3.13) 

« t *ass u,~N(0, DWfiMM; 

« » 500ft»«ltt, X-bn (21.3.13) *SP 

#'±sSc y,o »M£ y„=0o hj&. ( 21.3.13) i-f^fif w rwm„ 
a«*-^£*£IS RWM: 

Y,-<S+Y 0 +k, (21.3.14) 

fnn®£ «, * y« *sn (23.3.13) +5?*. #(g;ga=2o 
® 21.3# 21.4 5HPJ**a»ffijj*. 
il# RWM Witte, Stam+ffljitfrtttt. 

(unit root process) £--#], * 

m Lias, 


Bitfui a 


iL*«lfflSRWM (21.3.4) Sfj® 

7, = pY,-i + M, -l<p^l (21.4.1) 

021* &ms? pi i+ m-& s$# 1 - **;£• ^755 






00 300 


40 0 500 




21.3 



100 200 300 400 300 

Utl'uJ 


y £ =2 + v t ., + „ £ 


®2i.4 *asnntii»& 

itm m ^ n rn * a *0 # 1 * m mt ti m & °r *- & t 0 b m m n *a u = % 

( 3 =i. m (21.4.1) aa*—+ (**»»»> rwmo m-p*m±.%i, wo 

v, faumst 

m^IpKi, BP 1, MfllKiiEiB, a>m#?!i y, Sfttf] 

J0rfc it W * Jt Jz g &w- a W „ l12: 








3£#£J&E 21.1 » 21.2 raff«®ff4t.o i&ftMSIMOT 

A. MfiSWM^aseu 


2i.5 


¥SiW-^Aa®«ias (ssmraff^j) ^ubk&ixjm. %tm 21.3*1121.4 
ff«&Wraff nM 21.1 fa 21.2 ff Hi Ksi^fS* 

#£**£«■©», m*©®©, m^^®aftg§ 5 fcrttse .stein 

Mm. 5 SjewiB)fff!ift 9 inT«?as 

y»=/*i + ft* + ftV'«-i + «, (21-5.1) 

Kff «,*&*#«£*, * se£, ftfl^iPT 

Bits#.-. 

«w (21.5.1) 4 >0, = ft=ofn/j 3 = i, roj^fn^fi: 

Y,= Y c ., + w, (21.5.2) 

AtsutAwms^ ©as, ssunffi 

2f (21.5.2) 

AY, = ( Y t - Y,_,) = «, (21.3.8) 

atfffitttfcb, a«£jat¥»»JMttistlio Hit, RWMiS 

—(difference stationary process, DSP) 0 

B& (21.5.1) ff ft = 0» ft = l, »J*n 

»a- s 

Y,= ft+ Y,_ 1 + «, (21.5.3) 

(Y,-¥,-,) = AY, = fi + «, (21.5.3a) 

Y, fc*g5{f}~-ff^IE« (/?, >0) (/?,<(» jfS^ (JSL0 

2J.4) 0 (stochastic trend) 0 * Tig&*mIB)ff ?ijf& 

-|5frM#®BJSm Y, +»#¥»©. SfW^F« (21.5.3a) A—1" DSPH@L 

(21.5.1) ff/3,^0, ft^0fH/9 3 = 0, 

y < = / J i + &» + «« (21.5.4) 

EP0fi§j^^¥©31S (trend stationary process, TSP) 0 Y, + 


*22 * 
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ftt*&#», ( = a 2 > —a*iit r ft » ft wfi, 

£ibhsij$J9(s. gjit, surname y, 

¥ffllW. Biiif#«3e»« (trend stationary) 3 
(detrending)-, 

££ (21.5.1) 

ft = l, JW«fn» 5 !!: 

y, = ft+ftr+ y,_, + «, ( 21 . 5 . 5 ) 

AY, = ft + ftr + u, (21.5.5a) 

m -&-SF 1 &AR ( 1 ) ## ( 21 . 5 . 1 ) M 3 ft 7 * 0 , ft^O *fl 

ft<i, pimrmiij: 

y« = ft + ft* + ft v t -. +«, ( 21 . 5 . 6 ) 

t:ft«si±e»jfl!iijB^iaw e 

^Taaj« 8 SttWBI«msfe'j 6 »»K»), «a 21 . 5 t .- u -jltffl 1 3 £i 3 “K 

Ifltt” «JT-?i) * RWM: Y.-0.5+ Y 4 _,+ «,-£/£, &4 1 «, ffj 500 'r{M Hi - 

YttfitlStSU “tt/EfT W#aift|Y,= 

0.5t+ u t £j&. u, (iff t 

in^Mg| 2 l .5 +ffiSL. (ft:*## 

»jat#o.5< 0rft&M-&.XB£At&4r&ift. 1®^—^nsr, 
iftT, W#L/|R^ «,»*#«!«¥, ftKWaJSo 



08 23.5 « 3 gtt-^ntntta» 

W*43fcSL: Charemza’?AStfJlliJ-}1£®:. *9lH« 
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21.6 IMRRIfll 53 fI 


(integrated processes) WS§ 

vutmM&mmm* teito-T, ****»» rwm s^aw. ©to 
(21.3.8) mm, ^-Bfr^^jnijji^aWc Rjifc, rwm 

% — 6fr$gR ( integrated of order 1) t¥&\, id * / ( I) „ Hzi&itil, gf --t-0.f 
(integrated of order 2) S~t (li^H 

w> nfflitfaiKtf&it d #.n& 7 tu i &ia,¥m#n, mmzx dwr&m 

(integrated of order d) Pf?\ J, Y, ~ 1 (d) c . ^ — "t"Eft |'§] f¥&i Y, — 7TM 

»ft¥«w o #idz% 

y,~i «»o PSitfc, sirjffifla^a “^aHtmtfyr « “o 

0-1 * iK &<J R1 —-t M S o 

jc^RfiSFinfsiff^jjfiiifSftid); 

?!lc 0 21.1 ft 21.2 / (1) a*#jgl#SMBS*/? W? « 

21.8 ft 21.91*Jt##$£3£—i±u 


-$• X, . y, WZ, *H-t'0'j-|nIJ?3'iJ o 

1 . #x r ~f<o)ft y,~/(i), iz, = (x,+ y,)~ iu> s KP^aft^a 

2. fix.-1(d), mZ,~(a + bX,)~ 1(d), « Hi6 A#ft, Bp-'f 

/(d>j*i«W8ttB*M56f(«/) 0 Hit, %x t ~i( o), j®z, = («+ *x,)~ 
KO). 

3. #X t ~ /(<*,) ft Y, ~ JU 2 ), d y <d 2 , MZ, = (aX, + bY,)~ 
I(d 2 ), 

4. &X t ~I(d)%RY c - 1(d), WlZ, - (aX, + 6Y r )~ l(d ‘ ); eTifi#® 

©iESStfiKT «/* <4 (#JSLI£ 21.11 Hf»1»xtt!HRa -tfiWS 
it) = 

to a m. vx ± ^ a +m ul , & -a- # us1- a ^ - t * p? gfr ^ a Ht fa] m to © # m 

®» w y,=/3, + /3 2 X, + 
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( 21 . 6 . 1 ) 


m y, *ho), m x, * 

806 am { 21 . 6.0 ■?»)£*& 

(SPft*#**) IITl), SSM-tSrifiW^lEo^ 61 






* 7 # 115 ¥ m «Bf ID IT n * ft- £ $n itfc 




y^r.-. + M, ( 21 . 7 . 1 ) 

X t =X- t _, + T. e (21.7.2) 


«fHiX «,~N<0, T w, W 500 &M, ]kv t ~N(0, l)t£ 

ftgx v, wsocux^ii, yfnxift *?)&«*#., u,mv, 

iPti]«/(D ^^se.+.tsima^o 
igia*<im y,»fx,** y, fax, .&**§*;m (o am, mvx 


ymx i$0P3*m$mR 2 jsmit^ o ; 

*30 fi»«*-T®!Q4SS: 



*» 

** 

<S*« 

« #Ei+ M 

c 

- 13.255 6 

0.620 3 

-21.368 56 

X 

0.337 6 

0.044 3 

7.612 23 


R 2 = 0.104 4 

c* = 0_0i2 1 



ssjgsgkSfeia^^ggg^iai^i§§!Pirtigiiis^t^^iiPi 






:**ips8 


*^i*®£Si£, f$pitg#i±i 

(g.u.-yuio 

’M’&{fej5IlKj j|liiliSt*lS El !0 (ph enomcnon of spurious or nonsense regression) 

W®^«3So i,7] ^C^^fcB, , <*&) 

ft w i 3 & °j & 1 $ & # 0 & u m n m - m. is <* & * m u £ # ® ?i m - »>■ g m 

807 %, Amf@^SLt)$0P3WMSo ■££tti±ife*IM1*ftf8 ( Newbold) W 

tMJE&iaiitv 

®«t# Y, W—BfrS^ (=A Y,) MX, tt-fifrU# < = AX,) atrEHtl 

■ H-Mei m &Mite 










-idtt, ^lr Y, »x, 

flUt-Bfr£#iPil¥»«« aa*--^lslia+ffi&«J0IL » 

* 0 ft K 2 «±IEfi0, «£-R*MW*2. ft %W 25.24 +, 

fia+w^a&asajfiiss.Rin, a^amamje 

^Wa ; fNm^fiS[S!fa^«fW).'X®iSitt;W«o Sift, tERI^AM*-f/(i)« 
ffi»WB0J0ffi:*itftllS«*iItto #5L^@2l,26o 

ftejsi. jj« 2i.25tt»ajTa*¥B 



Eli 3 , sffiifiiiBiw^MWJB: a) stisnf»ia?i— 
t»? (2 ) ipaainsai-^i&swwiBiff^^JiTOtt, 

'hWIIl, 21.10 Wife*--t|5| 

wra#: (1) (2) 

as, jftia*ffteT—imjfc£a «m®3i»w-'F*fc#as*&»e 


1. SUK^tff 


K2i.i»2i.2-# t 

E1H21.1 GDPB*f|BJJ?5!l^ 

We 4fc#*W. GDP ftff^sSj^^Sfigiill, SM.tJhM, iUinM 
GDP GDP/FW^fcTaWo H21.2*0f 




gtS^Sia (ACF) (autocorrelation 
(unction) a idif-iS k 8ft £H) ACF % p k , &£££: 


*21# (tf ft/T Mi* * & i# # : — &M&M& 


►761 




( 21 . 8 . 1 ) 


_n_ k KfrfflUSftllsftA'g 
pk y<> ir& 

** k ffrm!stovnjg.mkmtfi&SL -# 0 it: s * = o, m p 0 -u o*m i- 

&?) 

ffl o S^KF Pi £ ffl 4 & i WJ @T WSI) 65 B§ ^ <& ft 15 C population correlo- 

gram) 0 

[4iTic^±®fnK>tf5fitrLaew-^^se ow#*), 

(SACF) (sample autocorrelation function), p k0 Y i+ 
^ (sample covariance) y k 

(sample variance) it® : 


y = 2(n~ Y)(Y : . k - Y) 

2< y «-r) 2 

7o ~ 

Wilt, * 0H#.*&tt*ES»SfcS: 


( 21 . 8 . 2 ) 

(21.8.3) 


= T (21.8.4) 

/ I) 

ZJLAm.%. k ft*lr£Z\Zo ft £* xt* 

3^ ffi ( sam pie correLogram ) c 

lit, 

fflo IsiMfifKlRWM (21.3.13). £M, ffetflMtSflUMfl-tf *± 
&'f 500 'HgM a W —m 21.6 + »lfiTii 500'tftfi^a-^^JM 

vFifeo 

«*, A*AC5d4»A&ft*fitt^«»:»£a»-^te* Sft^Wfflc 

509 ilfc^KUiWSlM^jEfi, BTFaftffl. M.ftH + »ii|ff 
htjsi, 

Hilt, to*—+&fis (isft) inM^^wft^w-^a^ffirrai 

4p?unitte-$, 

510 WS-T* OfctfUfc) (21.3.13) ffl 

mmn.7 8r* 0 fitt:££4fe*MB 

ft, tt$ft33+wte»jsws!«*T. *^±, 6oi“^s 

WJ»©. iffiiJtSftWftaft; *60 Bfr»ew*ffcft*o.7. 0 21.7« 
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) .022 
5.020 
)-010 
5-031 
1.072 
).013 
1.045 
1,070 
1 -017 
1.011 
1.025 
1.027 
1.021 
0.046 
0.030 
0.031 
0.024 
0.050 
0.028 
0.093 
0.007 
0.060 
0.055 
0.004 
0.005 
0.008 
0.027 
0.072 
0.011 
0.025 


0.233 5 
0.424 7 
0.464 0 
0.937 2 
3.418 6 
3.449 3 
4.641 1 
7.038 5 
7.295 6 
7.305 9 
7.610 2 
7.899 3 
8.250 2 
9.372 6 
10.074 
10.429 
10.865 
11.807 
12.575 
17.739 
17.739 
19,923 
21.404 
21.553 
21.850 
21.885 
22.587 
24.068 
24.077 
24.445 


0.629 

0.809 

0.927 

0.919 

0.636 

0.751 

0.704 

0.532 

0.606 

0.696 

0.748 

0.793 

0.827 

0.806 

0.815 

0.843 

0.863 

0.857 

0.860 

0.605 

0.665 

0.588 

0.556 

0.606 

0.644 

0.695 

0.707 

0.678 

0.725 

0.752 


m 2i.6 

AC= & tt*, PAC= Q “ Stat = Q Prob = j£.i£ 0 

M#., TS21.1 

GDPBt(SgffW»#36fflo H 21.8 25 & 25 

-321.7 

1 (0.969) 5F(?&, Ffeilt 


«T2i#f * 4? 



















2 500 

0r&£»Ws 499 






«a*3fc 


Q-Stat 



0.992 

0.992 

493.86 

0.984 

0.000 

980.68 

0.976 

0.030 

1 461.1 

0,969 

0.005 

1 935.1 

0.961 

-0.059 

2 402.0 

0-953 

0.050 

2 862.7 

0.946 

0.004 

3 317.3 

0.939 

0.040 

3 766-4 

0.932 

-0.009 

4 210.1 

0.927 

0.055 

4 649.1 

0.921 

0.018 

5 083.9 

0.916 

0.039 

5 514.9 

0.912 

0.002 

5 942.4 

0.908 

0.056 

6 367.0 

0.905 

0.061 

6 789.8 

0.902 

0.000 

7 210.6 

0.899 

0.006 

7 629.4 

0.896 

0.030 

8 046.7 

0.894 

0.053 

8 463.1 

0.892 

0.013 

8 878.7 

0.890 

-0.041 

9 292.6 

0.886 

-0.040 

9 704.1 

0.882 

-0.044 

10 113. 

0.878 

-0-012 

10 518. 

0.873 

-0.023 

10 920. 

0.867 

-0.041 

11 317. 

0.860 

-0.055 

11 709. 

0.853 

-0.045 

12 095. 

0.846 

-0.010 

12 476. 

0.839 

0.008 

12 851. 

0.832 

-0.006 

13 221. 

0.825 

0.003 

13 586. 

0.819 

-0.006 

13 946. 


0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.Q00 
0.000 
0 . 00(1 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0-000 
0.000 
0.000 
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*: $*£*£821.6 


*£*£««* tf-g 

ACFa#*fflMfl=M5lrtEM 1/3 —1/4 KSWffific 

**&^fewisa# 22^29 >h«»»J@o ft&ltt 


- tf - # « 4P& tf 














asisMstsm, (snsmfc* 

tt£W'J'. 5J9J. 5na*U8*nT 

SEtH^fe* 

a4S£xfttttttHK*tt 

HsAn, #iSE2i.8 t^r^GDFfftiB]j^5 : >jwfti^i 0 10 

¥Jt#eW*^*#0.638 

E^fje^ijEiq, jg—gpum 

(51® 21.6), ffiMMAUtoT#* 1191 : 


#4G 1970 - 1 1991-4 
88 







AC 

PAC 

Q-Stat 

Prob 

1 

0.969 

0.969 

86.462 

0.000 

2 

0.935 

-0.058 

166.02 

0.000 

3 

0.901 

- 0.020 

241.72 

0.000 

4 

0.866 

-0.045 

312.39 

0.000 

5 

0.830 

-0.024 

378.10 

0.000 

6 

0.791 

-0.062 

438.57 

0.000 

7 

0.752 

0.029 

493.85 

0.000 

8 

0.713 

-0,024 

544,11 

0.000 

9 

0.675 

0.009 

589.77 

0.000 

10 

0.638 

-0,010 

631.12 

0.000 

11 

0.601 

- 0.020 

668.33 

0.000 

12 

0.565 

-0.012 

701.65 

0.000 

13 

0.532 

0.020 

731.56 

0.000 

14 

0.500 

-0.012 

758.29 

0.000 

15 

0.468 

-0.021 

782.02 

0.000 

16 

0.437 

-0.001 

803.03 

0.000 

17 

0.405 

-0.041 

821.35 

0.000 

18 

0.375 

-0.005 

837.24 

0.000 

19 

0.344 

-0.038 

850.79 

0.000 

20 

0.313 

-0.017 

862.17 

0.000 

21 

0.279 

-0.066 

871.39 

0.000 

22 

0.246 

-0.019 

878.65 

0.000 

23 

0.214 

-0.008 

884,22 

0.000 

24 

0.182 

-0.018 

888.31 

0.000 

25 0.153 

0.017 

Sllliifll 

891.25 

0.000 



m 21.8 mm i f®i iwi ^au^jSKjcDPfg^ffl 

it: $ft£XSL0 21.6, 


p t ~N(0,l/n) (21.8.5) 

*■ 2J ■# « w*?y if ' 













«fcSMnir 88i'5Biw, ufia-ia* 1/88=0.01136, jt#m 
Sifc g yo.oTT36 = 0.106 6„ $ )S « M if E & 4Hi/ W M, ff - - -t 
ft W 95%«SfsE0ft^: 

p 4 ±1.96 <0.106 6) (21.8.6) 

Prob(ft-0.208 9<ft<ft+0.208 9) =0.95 (21.8.7) 

ft MMSo SWT ?,„ = 0.638, Sl^uj 
VJ. 3&iiK K% ftoM 95 %RIb Efa]>J(0.638±0.208 9)°£(0.429 1, 0.846 9) 0 (2 " ! 

sm m&, ati«, «fl]^9s%w«sjii^3Mic*w ^,,,1^ 

#T0= 12i: #B71M^ffi, KP«£ 20 KhWflri+W o 2ll ft 5% WM 

If ft* ¥ -t&Siftft M * W c 

ftfi'filM&lkBi-# ft (S 

St^WR) #R»tfco (G.E.P.Box) jfn& 

(D. A. Pierce) i&ififtfi &tt» (Q statistic) ££A* ;221 : 

Q = n S<°» (21.8.8) 

* - 1 

5G*f-« m & r ttAh A&PSJfcHj'f. 

Q*f«JSgflStt*¥TAl x 2 Ql I, 

(ft^^jO) AfttM; S'J-'TSfn+TT** -SHN^c 

ff&ffi-JfcfcWr Q tfcii-tto —^3EJ£tt£«-«£» (lb) S£i+« 

( Ljung-Box Statistic) , >£56^& C231 

LB = n(n +2)S(^)~ X 2 « (21.8.9) 

Mtt*#**, Q m LBatf«JR^aftflCA m 65 Z ’5H> . 

LB&#*tfc Qtttt***'H#W/]v|**tt® (BP&ifcihtX tSE*T 

®Hffi21.8+*ftrtfl5 GDP®|?^&, SM25 gj-tfMW LBgBtMfi^fi 
«<I*891.25o 

-1- 0, jMB»p*©-5O0rzR n Bit, GDPsf la) 

tffllgMISW. AUmAaSST«f]AH 21.1 «t»Xt GDP MattW®S8. 
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t5fe^®in*^2i.4tr4 1 HTfeW»YMv.fi. (»fi#l) 

Y,= P Y ci + u, -Kp< 1 (21.4.1) 

Kt « 4 Art»**£#„ 

ttn»ia. « P =i, ep&#£e#h#®t, j«i (21.4.D 

ft-n»iaafl'«a!fi# 5 i t a(KMMtn.aSo hjh:, 
42 Ff§ 5 #-&$ y, *tK- (-8) Y,-,0!!3, -Jr-WW«0ftt-H-Wpft9t 

itissfT i? ss, jug Y f £#Y-e». aiEfi¥aw-w^'ft«iai6iif 

ew-jsssu 

rtl^W-ife t»KB, (21.4.1) tk (21.4.1) 

y,-s#5>J: 

Y s ~ Y,-i = pY,-\ - Y, ,+ «r( r l)Vi *• «, (21.9.1) 

ffl Bn °f ^ s 

Ay, = o'y,-, I «, (21.9.2) 

S'f « = (/>-]), ifii 

Sltt, (21.4.1), lUntftTf- (21.9.2) YM&5& 

5 = 0li)«Mi. ^5 = 0, IH'J P = 1, JW#flE4Mfc«, 
of|B|J¥?!lg*¥««. 

it (21.9.2) £mf, }£*«, *rff=0, jug (21.9.2) 

&Y, = (Y l - y r _,) = U, (21.9.3) 

RfliuwBaggaaa-^ifeo 

(21.9.2) Wtti+o i4'MH1- + $>W.*} mWSVtL WttS 

6 Y,tft- Ufril#, tfgrsffj# Y.-.lfiTfi, Bfaja+fli-H-W^^gs: ( = J) 

joijtfg y,»¥M, imtift, mm%. y.&w-m 

S$o [2S! )t-«jftKT, YE^IJW (21.9.2) «f Y, 

5=0 ( gp ,0=1) T. Y,.,fiij-*»w ifflBP«4*j|¥*T 

w-e^aafiSiH^^fo 

)*S (Dickey) (Fuller) BSflEOJJ, « 

a*fti=oT. (21.9.2) + Y t jaftwttii- 1 figRMt- tttf-a (rstatis. 

«rskD«4feD.7«p»iiiTa«iiK»fi(»-^#+: c a+*MR, 

SfeB RBI#T-®3g±®«-3t, M # Jl-t-if * & ft rjj 

(DF) JO# (Dickey-Fuller test)„ Yf 3S &3 ;H , S £ =■ 0 $£fE££ ( BP Ht fB])1"- 

iWJ&YffeM), ftimfeBIlilffifflifit-K (*££) 

* * « w if h i+ii'isL fif'it'y"—& **'«'£■ ►7tf7 




am 21 . 4 *q 21.5 wis-sMii 

masMfim, initfciu, ~ 

«, *#ra»j*^fli3£ttsiiaiflii±e». DFtfr*ft= 

V, jg—'M5S#l**a&: AY, = <5Y,_, + u, (21.9.2) 

AY,- fii t- SY f _, + u, (21.9.4) 

ay,-/?, + /?,r + 5Y, , + «, 

(21.9.5) 

/ *a*fil£*i»**L fcSttttJB'K 5 = 0; BPfipfc- 

'Nf-tt®-D.JfS]J¥yi|®tt 3 l £ aW. ttlMM 8 ft*? 0; RPB'tfnJffJiJ^^ 

«M 0 l28: *j*®««»#li«ft, £ (21.9.2) W1t«T*i*8 Y, 

#. (21.9.4) teUHRT*!*# Y, L=A/(1- 

/>)i w-TiSiWH-'tnaff#o. * < 21 . 9 . 5 ) ««»?*#* y, 

;MMS, Mii DW* D.7 tt*•«.,* e 

(" 2 1'.9. 4 ) kiH^eo, ( 21 . 9 . 2 ), waffmaimMgHr«3 

i3fiBs»MTK)5*o (21.9.5), fa^fn 

ttitr < 21 . 9 . 4 ), s^jfra-TFttsitsiiBw 

S? ISp Jn T; flfOLStttt (21,9,2) & (21.9.3) ej$ 

(21.9.4) ; >R4i*Mfra-F»8l<» y^.Wtt-H-iRakllfeUKfeitili^THF r m 

it*; ##DF® (attfa-'NfrH-fttt)o #it#ifl*IKl 

(I (|r|> ?HftT r {1, PjtE£& 5 = 0 WHJKfES , ftitf 

BtfsjiYjijfe^aw. m-jrm. ri«^ffla«f» r nu-mm 

f&MfliS:, rfio 

GDP H*|B]jy?i] s **&**), (21.9.2), (21.9.4) ffi 

(21.9.5) =.'t'@ji3«l4g*iaT: aSftiaTMBf -IM AY, = AGDP, 

AGDP, = 0.005 76 GDP, , 

t= (5.798 0) R 2 = -0.015 2 d = 1.34 (21.9.6) 

AGDP, = 28.205 4 - 0.001 36GDP, , 

t = (1.157 6)(-0.219 1) jR 2 = 0.000 56 d=1.35 (21.9.7) 

AGDP, = 190.385 7 + 1.477 6 1 - 0.060 3GDP, 3 

t= (1.838 9 ) 0 . 610 9) ( - 1.625 2) R 2 = 0.030 5 rf-1.31 

(21.9.8) 

®ii4ati*«^*«fiGDP [ . 1 jS«« t ( = r) xttftffl 

^ ■ i+■* & & ■■? m & 






(21.9.6) Ifa's, MM* 1%, 5%#P 10% MW* r -2.589 7. 

1.943 9 «-1.617 7* ft £3 (21.9.7) Sol, 5%ffil0% 

fidllSS^ r -3.506 4, - 2.894 7 #1 - 2.584 2; (21.9.8) (ft! 

3, S%*fl 10%«Htt* -4.066 1. - 3.461 4 Si 

-3.156 7 0 irs^aj, 

fi&HS (21.9.6), H * GDP, ,W**iariEo (i £§* tf = ( P - 1), IEM $ 

si? P >u MmtEmv: 

(21.9.7) fti <21.9.8). £x£m#ii(ffiT, Bfttif-w 8 **m*ft, »# 

0rtti+M lo Bite ft to p * 0.998 6 w 

0.939 7= gM&g1, ffiKfflM 

3di GDPBtlSOfltJIJfi^aW. 

«W (21.9.7) Wttti-W T M*-0.2L9 1, 

10%WWlffi» r«-2.584 2o KM Mfil Jr.fl£ ^ ^ # , ®5 
R'INMSHfc8til GDPfftfHiff?')7F^^ltW o - 30) 

*(M (21.9.8) rfg- 1.625 2 Sil-iI 

10% WWHfiSf r d -3.156 7 = 

Sift. #£BB$i)il£-*«r&4ft, fit 1970—1991 

JtJWttMJHIH, *HGDPitf|fi|J**Jft#¥8LM; 


&&H (21.9.2). (21.9.4) & (21.9.5) +1* DF It®Bf, ££1££ 

3S «, £**B*®, IS« «, a*#M3UB.4J7-'htt#Ai«riS 

S-SDl (ADF) $&3& (augmented Dickey-Fuller test) i£— l&(Ki iEii 

y, #m Jgfifcatfr. #MpT. 

fli (21.9.5), ADF®#*mt*UTIH!!Hffi$j£: 

AY ; - i3, + fti + 8Y, f + O' - 2AY,.. f + e , (21.9.9) 

i = 1 

#+ e, im AY, , = ( Y,_,- Y t 2 ), AY,_ 2 =(Y,. 2 - 

y,_ 3 ) mm. &■$&&& 

W»B»3iWe«tt*ffi (21.9.9) +W«MH45lj^*^ c £ ADF 4 s , « 
ffT0Mftlfta = O, MJ.ADFtt®KM.-^DF8Etfrtt-l¥»Wje^Sf, gfUW 

fcTXMfcgfftf I'JfifcWTfc, Htffjffl GDP W-'MffJS&ftJtf GDPff 
?<M£i+ (21.9.9); ft*jarF :311 : 

AGDP, = 234.972 9+ 1 .892 It -0.078 6GDP,., +0.355 7AGDP,.., 


M 21 * Bi ft fr ?>} Tt- M 6Z ¥: --SJ6* 
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t = (2.383 3) (2.152 2) ( - 2.215 2) 


(3.464 7) 






***{&«« 

SI9 
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(21.9.10) 

R 2 = - 0.152 6 d = 2.085 8 

GDP, ( = <*) fit ( = r) fS*-2.2152, {S&-f- fi? ft % {6 h £ S 

fK-3.157 0, gpffirflgT 


{ga»ff]'tti|-SS!! (21.9.5) WMM/?,-&-«, KPilfc«Sg*ff 
RWM„ *i7M&'M8i'frM, *HSTWttfflSFS8lt + vtifc 
a»«*F*ftsa. BPitftit (21.9.5) CE^jfclsljH). Sfffit*»aiEJW 
wasaw (2i.9.5)» (».7.9> *0?*wtt* i-tt 

&. KS«C14tg)ii!fM®M F *»SMfcWF {i, *0 r^citS:-#, 
a*#*«Eg&aaiTJIfc1**TI»iKliJtf- 1-(S, Itf* D fidi& D.7 *& ,417-4- 
#*. 3IS 21.27 &417-4-#]7 = 

-' ,2 


adf mm Mittens! 

Iff -IPfJg JUf 

fUffiUfc ( Phi Hips-Perron, PP) ft * jSM IK ffiJfcB*, »•# JSSlI M 0 •? 

&(ifcf M ^ *5l. 7) )e ® (” -is Hpt, 4 ft "fife (nonparametric statistical meth¬ 
od *=f ppaawwjs^^^ADFiaaiitti-awwjiE^^fflW, iks 




niaiiSMt. mm&. >jf}-^ 

(size) (power), 

--Ottawa(was* j *m§8hs«««is), rfn-4 

m l 9Ris$m Q J§:£WiS3fc-^«iS®ijm#M«*o 

* (BPMY-ttM) a7-Df|'Hj^?iJS7 

K$J o 


• it * f£ & & «& 





wrw. df^ at*jjt-ai?w /s a® « ®. eft, uniter DF*m« 

(1) (2) ft (3) 

»»j®»Mfiitfl,#». thin, a), Mnftit7 ( 2 ), « 

■gr. #5 %«&!?«■ **p_t, afttfiHia^jsm&Wc fstoT&wtt&T;®* 

5%, 0r«, 

(Aft&ftftift #JB.*22*) 0 

&9tw$6& 0 DF^sswMMaasiBffi: gn-ermisieftSf 

*-, (DJIBI) Ifffio *1 

*&£#*««, s&atteHAo 0jtfc, 4£ft30^ft30& 

ioo ioo*ja«&ftftfcw^fcjg;fc 9 Jfc 

sn, —ft#-fe® ; »«£*&&!# Mtfais i cd= 

{ftg-ftfrf|i]ft?>]g|£7£&i3fr [ tb*&/(2)]fa$ft, ftit-ft 

ftJS'fi'&WMT, (Dickcy- 

Paniula test) c l35l H ffl , g-ftEtf lajff Jijft H OPEC ft 5 4h % is JF, H M ft M 

:n$wm s#r. 

mo i^jtfc, ftjSMMMfft, /4**Pida««r»W^Rtfe. 

ft® (Ng), (Elliot), (Rothenbcrg) ft$rf£& (stock), 

WflA»W (Leybovenre) #A*^)t®^|gtta-lS{i& e U6l iEH*ft jft , 
*!#&»& (Kim) tSR, fit%tt##8EWDF^ ADF #1 PP fclfe * 

ft, PJSii^ih, wsttMai&sfi ft—sre» 


§ 21.10 



tfyj@m0rS»WflH8H!!0[Ei|ffl. Sfc ffl SUtf ¥ S BJ |b] ft 5iJ 3 It $ ft, ® 

(DSP) 

(tsp). 



« - ft- W N ft ?|J *^ - ft # M , w j a # Iff Ift ft ?>J M - ^ It *T ® 


* 2} m 


►77/ 




Easun^sttiiBGDPWisiffM^, mruLumm, 

4- AGDP,= (GDP,-GDP, ,). fc:fr«jB&, i£ D, - AGI>P, 0 m&^sM 

5OT0!H; 

AD, = 16."004 9 - 0.068 27D, , 

t = (3.640 2)(-6.630 3) (21.10.1) 

R 2 = 0.343 5 d= 2.034 4 

£SStt*¥-* l%ftf, DFlft# rffi-3.507 3» & ?r 

fifviminmm-vrMfrfsift gdp iftw; sus 

/(0)n jnffl 2 i. 9 J 9 rw, gjftjftBJ-SgfB 21.1 fflfcfc, “#;£M BJJfi 

M£3'L 





B 21.9 GDP 1970—1991 # 


w-mm 


8^3 4n«<nitffl2i.5*psfja.. Em, 

»«<&»£!»*« »o ®i*BTiu!)a: 

Y, = p+p 2 t+u, (21.10.2) 

sa# 

«. = ( y, -0i -0 2 t) (21.10.3) 

it, (^Kfe) I"b 1^5'J (detrended time series),, 


&.&&&&#> • *-* *S >/F # ,* «tf 
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V,-/3t f fa + p^t 1 + u, (21.10.4) 

— — WJA (21.10.4) 

(n&) 

jataism, 35— > M»tW0?d*Dspffiafl:iE , 6:is^ isp^tta, a# 

'NffH.IS# % H&'FS ( underdifferencing) „ % —3=r— 'f' fl\j" l'&] ff V') H 
TSPlfiiftfllJB-eSf^DSPtta. WKSafiit (overdilferencins), j*# 

««»Hi, KMftM&mtmmmfk dsp mas tsp„ 


mR: 

st m & mm ft 0 n 


n i n e & tt * £- a, #— 'p $ ?- n u n* oi * ?>i *t m •—t* ^ ¥ « m w in] if 

5*Jitt?r0!l3Prf8^gC@i£0!)3o fS&$fn=f 0fKJi!:S 21.1 + (iff*& til &5 PCE 

M/d); t-s, m«®fliJ»pc:E^PDHttsn 

Fiona: 


PCR, = /?, + &PDI, + «, (21.11.1) 

u, = PCE, - /?, - &PDI, (21.11.2) 

*£&££¥«»; Bine® K0) o fcS 
-1'ftMSfKHim, ^1i pcf. £ ft PDI, ^t#si (i), RP£fn#J?,ArM 
fa twmm.m&'k ( 2 i.n. 2 > tpsKo). 

+ f (l) 3Efl, Ml 

(feA—ffiSS) Mfigj&S / (0) o $n ( 21 . 11 . 1 ) —##?!# 

(AMES'S A llfcltflimttift&re + MS 

(cointegrared) c ift *Sjf5* 

sp'&fnwfi&#stfr*5iw 0 

(ppp) asK^jiB^^c 

ffi'SZ, ^fcfn^iiF.T }k (21.11.1) / (0) 

(#¥*§) B=flH]J??iJ M|S(ig{)5araffi„ JfMSfll, 
ft- Si6ffilH]#W3lfi0!awaM5¥tto “Xtft&iKittlfe 

* 2t» 







saa 


824 


774 >. 

«*»*** ■ 


-I'# (21.11.1) aP«®!pnJ»*1*Riai 

0 (cointegrating regression) , /? 2 (coinlegrating pa¬ 

rameter) 0 WWWW^RTJtrS^ k -t®!l37CM0Jl3««. 

* tWsta, 


mb-. ( 1 ) *t^»w0ti+f&n-a*wa«attDFi® 

(2) ftft|sI!E!ft£-KIii (CRDW) &5tc [4, ’ ! 

(eg> Mr( aeg) &W0 *me» 

fclitSUfiF**? DFgS ADF*&««t8fe. sin J»S<» ttSt*. 

(21.11.1) &mn, tffflDFtf ADFMc [ 4,: M*& -'Mf 

a a FNTfrffitffi?) u, lUJjlf'fj!j-jt&J&M!R#$S:/?2 0r IM DF ADF W ilfi 

M*ffia*s«a-;® 0 raatt, 

smj*Lpi) o -< 2J 0 jlt, Bffiflrfflfiffi DFW 

(Engle-Granger test) ( augmented Engle- 

Granger test) , & |ffi, 
tto 

»fn-t5few pce#pdi 00 , ftnmi® 

T0#3g?#: 

PCE, = -171.441 2+ 0.967 2PDI, 

f= (-7.4808) (119.871 2) l? z = 0.994 0 ci =0.531 6 

(21.11.3) 

&=¥■ PCE» PDI>h9JJlMH&M¥*&J! s J!l, -Sift Mill® 

0o (21.11.3) Xf&ain 

Am, = -0.275 3m ,-1 

f = (-3.779 1) JR 2 = 0.142 2 <2=2.277 5 (21.11.4) 

r ®)%-2.589 9, * T>+3¥IB3t5«J r( = t) ®*E«fc 

Hfta-mwigifeft, pcempdi omass 
Ko); «i'edn* j F®Wo sift, m 

(21.11.3) jl-'H&SafiraiilBfi, MHt (21.11.3) 

(static) $«»} (long run) ftffiftBft, 0 

Jlfc, 0.967 2ft3S«M19«M«MMl*)a 






(CRDW) #»«! PCE ft PD1 

CRDW&&, 

(Bhargara) £ : 43; ft CRDW 4 s , #H'H£ ffl At tfr ft 0 !ti ft » SJ ffl fK 'M ~ 

tkMd& tit*, snft (21.11.3) ^-0.531 6, 

I<i = 0 <2 = 2, fttfS 12*t <2®* 2 (1 -p). 

l, aatjfciiMf a Z'oX o, 

ioo&*«+#^*au» io ooo tkm®., iiS^Ki ( i = ()jit 
fixSW 1% , 5%, 10% 0.511 , 0.386 ft 0.322, SI, £rj- 

*« o.5ii, 

ftlMlAW?*. <2 = 0.531 6 KTlifcMffi, *Bj) PCEft PDI JfetfrftW, 
*jtfcjJD3MTKfllSft EG ^®0f^SiJWSifeo l44J 

.&£, EG ft CRDW 1£ M *£ *£ # ;£ PCE ft PD I j&^IR 

£1; t:in*Jlfc(BPP^***a, E 21.1 


afflMEfiEET PC.E ft! PDI BP “*^:fFfJ^ — 

KMo M5&, 0jlt, tsDUUffi (21.11.2) 

+ “i&fllMSar. TO*1TJt&iff«jpJfflifc1'ig**ffiPCEWS»B 

n * fcj g K a 11 rn. % & o ft-¥- * p ffi it fdcj 1116 i: ft & ,1, ft ir< $1 tft * as A i n m m 
rw*SI WiE««l(ECM)( error correction mechanism) it 0i iff 

fl^IEc • 14 Zk 3S SS 3t El (Granger representation theorem) tfjfi 

#£3*88, HttiyfflXfiftM, Pir-#^,|'Bi6<)^^Bii±3 ecm* 
)£,> y-jrm^^tx, it $ in e m ^ 111 w fce-pd 1 ®j -f 4>,, M&^munT 

mm, 

APCE, = « 0 + a 1 APDIj + « 2 «,.. j + e, (21.11.5) 

« 4 > Afc&#-#*jK-fifr*a-sr?, e t *MtrL®« 35 j, «,. I = pcE t ,- 

ft-ftPDI,.,, BPMftffllBljR (21.11.1) --«#)§<&,, 

ECM^-g (21.11.5) #HJ, APCE^&ft APDIftBj^fgJpu - 47 -fife 
J«J0!39ttffift Tttff. fgi£ APDI iE„ 

PCE.-^Rilff*#. gp PCE, ,&?£;$«& (« 0 + o,PDI £ .,), 4fl« Hj 
SfW Q 2 « t . ,&—, Silt* 7 4PCE, 

l&ttfilft, #PCE t «iTK^*tt, ap^tfiT 

Aiftfeg ECMo 11 , £ (BP PCE-ft =F$t$*{&), JVj 

-ffif# APCE, , Miffi#§jSC PCE f ftH t SU:#, ISiilfc, « 2 

£B** t SHDffl «,_, = (PCE, - 

&-&PDI,) fc-ftif 
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M 2J * t# W # #} if * & ft # : 





InlJmflWJmMMiS ( 21 . 11 . 5 ) 


APCE, ■= 11.691 8 + 0.290 6APDI, - 0.086 7 u, , 

t=-- (5.324 9)(4.171 7) (- 1.600 3) (21.11.6) 

R : =0 .171 7 d = 1.923 3 

AUjHt Lift. PCF.X't PDI -0-imSt^.Bm 

friSK* (21-11.6) *0>J. 

ifo, 0.290 6 MPC * 0r it M 

(»&) (21.11.3) S&m, % 0.967 2 = 

*^s¥Slfe^:tfir. S.G. (Had) «BJW— 

w® £*£***«**«]», 

*#**&#* 

* Jw W . @rIX * it 10 £ ® ft & & W ft A 4 & * -# * ¥ W -f-S J 4i! - 


§ 21.12 


M 21.1 m® Miismini&tfifi&s&ffi: usumjis 1999 * 9 # 30 0 

EH 21.10 #> tB 7 j| EH /A 1951 4 1 .fl M 1999 # 9 £ 30 0 M1 1* if? ft & $j 
Fi SL ft t o it* in #4 fti£ ft *> ft Ws , Ml t Ip ft £ a* ft rf £) * ft $ 

-¥-fe^). S3 4$Jf^ BU»£«, (vi: A f 4 M IS , 

#. fe M # R £ * # Jllr Jfc ##•* tttf »T W # ft fc # ft# „) 

A/W, - 0.261 8 + 0.015 91- 0.004 4M,. , 

1- (0.791 9) (4.422 7) (-3.004 6) (21.12.1) 

R 2 = 0.067 0 d -0.717 2 

ifl%, 5%fp 10%fti|fc# r {t#\&)3l -3.981 K -3.421 0 fa -3.1329, 
w # t - 3.004 6 _t Hi 14 = -fa® fr ft * ft ftf«T - -MB 4, JJf tt £ifc 

a*, Ml I* ft If *] ft; *P *6-ft* (1)* BP ft 

(glSADFft#*) £ife4J3- 

Ml (fci£<) e 

0!) 21.2 HBfnlSglSrff&Snr?: 1973 $lfll BI 1996 # 10 £ 10 

0 

a 21.11 ft ft T >A 1973 4M1B 1 1996 4 10 10 B (Hx >£«) 

# 286 4?SI»o SMX£, #-$L i£ t $ik * & 4 stf1*1 If H A # 4 
i4 7 f Eo i|i±i4.fr44#&-&, £(04* « *>T r ft it ft: - 1.274 9 (St 
iftJEX.*fcfth -1.7710 (#ftffi*ftft) fa - 1.626 9 (ft*#®** 

7?6 • if * ® it -* .* eS 














R 2 = 0.517 7 


d=- 2.141 0 
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CPI,., t ( ~ r) tt*- 1.547 2. 10% US JMI* -3.131 7. 

ttrtt4arttt-ttbttJf-rfl.iI/K CPlT'*-tf« 

«* w j$ «. ftfi cpi ptn 

*-»•£#, Hit. cpi (DS) # 

8* fa] /f ?'J □ 



ffl 21.12 H@ 1947 *p I M —2000 ip 1 £ fill CPI 
«21.4 3^«3»6 J!8JS«£]$i#ifRIE3? 

S 21.13 a tb T A 1982 ^ 1 1 2001 (@ 

£&) B-fctt***, # 234 'Nt3K BP 

, 3U1 »»£££#, =5 « 
* Jfl tf} Ajfc&ifclo #&, -ictiun #3£?f'hftf fa] 

&T, 0rK, 

^ f H & * 14 s® * *! * * 4 * ft «■ 4 it #■ -¥■ ft ft g ifc „ 

#6JJ#B««*j#3/!»aft#l*0!J3 f & fn ft f! * 1 T 0 0 : 

TB6, = - 0.045 6 + 1.046 6TB3, 

t — (-1.120 7X171.623 9) (21.12.3) 

l? 2 = 0.992 1 d = 0 .405 5 

tf_t 4 £ 0 !& ft Aft £**£***, &tt#^ 3 ,E} 

aB'ftftftJfcttftg. ft«££ftA, IHIftftfcTftifci'liEfta 

(ECM): 


* it M $2 & & M *& 




(21.12.4) 


§21.13 

830 


A TR6 X = -0.006 7+ 0.936 0ATB3, - 0.203 0a,., 
f= (-0.866 2) (41.959 2) (-5.383 7) 

R 2 - 0.885 2 d = 1.560 4 

, #20% 5A fc # 7 c' 491 * 4 . 

6 ft & g-t Ji, B *^=#£.|S| Mr#**ft* 0.936 0 o 

**14, 



1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 

#$• 


eB2i.i3 3/3t8iffle(©maHum 



1. 

3. in*-+BMtaeM9te, [BP 

i £f H ^ fff Bit 2F 3E &i (time-invariant)], 

caisi) *s±, a-^ettfliaawiBiffsijwjfs^ 

?!), 8rSi|glWi;Ji|g«^¥o 

5. tt—HEi*M (*]#J) TMfiJiS&BjfBlJf 

- ictt (DF) ^itrias-#® (ADF) & 

#0 


* 2 * * W M &?<) it M& 3 f # i -'&M& 4 X.& 
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6. -'hssiffMifiifrjynmfeaa-vft <ts) (dsj m. ■ 

Mgr-i. mt ts wh 

DF#D TSfc-fi »S„ 

8 . n -t m ffii it ■&-t• t• a «, fit11w 

EG, aeg» cRDWrt&^I/^i;J|E:fllJljffi>^s^£'^ 

l1^ faj.Ff^j %, 

9. Ml- O&g't') tttitOfls^lWtNR (36#) 3?njr£fi£rem-Wfc#j 

10. (ECM) J£tiMiig»F4g 


53 IS 


21.1 

21.2 

mi 21.3 

21.4 *U*tffSl$0J& 1(3) . ft % M t IR £ CP & m ft ~A ‘ ft 13E * ¥ ft. 
iHi? 

21.5 fr^saas-ifftfu ADF 1#.^? 

21.6 AEG4&-#'' 

21.7 

21.8 mmnt t? 

21.9 ff-*J&*«|S!!El? 

21.10 tt«.^#*|5||=|^.(B|^finp*? 

21.11 

21.12 -ft ■-' A & m & sfmam .'! 

21.13 («$!)? 

21.14 *-3l-lk*RAW e " &M*n>l? 

*fh£? 

2i.is tt*ft«ig*liE!Jlili«? 'fcrW»«*'-H-4,J6«? 




mwm 

21.16 *WS21.1fftM, PCE, PDI, 

31 25 ttSSmhfc-JftttWSIst? sew. 

21.17 xt^aa 21-16 mm df 

??■&**&«. iniMr ¥■&*#«, 

B|!'n]/f?'J? 

21.IS *i«£#53@2!.17„ ADFl&afe*?? tt DFfclftH* 

ji? 

21.19 #*#21.1 liftK&MftOTa, 

® 4 ,= f) 1+ p 2 ^'j "'N ; + M, 

(a) WW#Bi? 

c. wmmmu-stmi (ecm) 

WflUfeJWfT*. 

a. m&virt'mikfrmiiBL&smnftm. tMuMsaraattfaM 

#«*#*] m w Pina, a #m 0 w® ®? 

*** 21.20 SS21.1 W»Wfiaff?IJ«-IWII^Jf-flltffl«, 

M^Mfs 25 IWSf?!. 

21.21 fiftf|53p£-ttJRA5H|iJJNW*T®3SM®0, ffli1t^6UR.aw 

KW? »tf*4#*fl***? 

21.22 mm±^c 

21.23 ft£ 1948-1984 *F#1 ft & 3 WJ (X). * 

fcjff (Terence Mills) #9J(lQ FlslHSf" ; 

AX,= 31.03 0.188 X, , 
se = <12.50X0.080) 

(*=) r (-2.35) 

ft: 5%l[fi-Fr r fl®- 2.95, 10%l|S^ r ®®-2-^0 o 


#21 * rt W&?'J itM##*: 
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b. SHJRflsffiTMM t#», m'Am 8!IW t 

* »? ««aas *3 ifeifejitiit (Bi wwi ? 

c. 

A 2 X,= 4.76- 1.39AX,_, + 0.313A 2 X,_, 
se=(5.06)(0.236) (0.163) 

(*“)*■ (-5.89) 

ft* m 

ftjgfffir r d^^Eit±s^s<j„ ?um 

21.24 J® (21.7.1) ft (21.7.2) 0T7K, 05>J , # 

iiEiifctmJ/34 s M R 2 #4*0, 2o 

2i.2s »Tiftia^^#)Etta»«w^3EMnrffi^a*«tnifi. 

Charemza f ASf 30 01)3 u: s 

V, = 5.92+ 0.030.X, 

t = (9.9) (21.2) 

R 2 =0.92 d —0.06 

Y,= l, y 2 = 2, ■••, y„ = nWX, = l, X 2 =4, -, X„=*\, 

b. «aa:w'h**^iaffiisnRgi 0 
mmsfei 

21.26 flJffliB#*: 1971 3 1988 %-% 4 MfflNttjRrjg, 

1 . In Ml, = - 10.257 1+ 1.597 5lnGDP, 

t = ( -12.942 2) (25.886 5) 

R 2 = 0.946 3 d = 0.325 4 

2. Ain Ml, = 0.009 5+0.583 3AlnGDP, 

t= (2.495 7K1.89S 8) 

jR 2 = 0.088 5 d -1.739 9 

3. A u,= -0.195 8a, 

(e= r) (-2.252 1) 

jR 2 = 0.111 8 d = 1.476 7 

£*M1 = M1 £r&£l£, GDP=BA47 fc .&fi, WAWHMib 
mm, \n%&MM$c, m u, mTKbkmm 

a, ^#®sa 1 M2, 

b. #M0i)3 1 2% ft* 4? 

7tl fek ..... .._. 
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c. ®!Q 

d. 0 3(8*8*, %!#&? 

e. 

AlnMl,= 0.008 4 + 0.734 O-MnGDP, - 0.081 
t = (2.049 6)(2.063 6) (-0.853 7) 

R 2 = 0.106 6 d =1.669 7 

Da®,? 

21.27 iraTSDafiS^HSmo—1999^40MW CPI 

ttsuswiiift: 

1. ACPI, = 0.037 2CPI,., 

t= (9.642 7) 

R 2 = 0.030 4 d =0.525 9 RSS = 203.622 2 

2. ACPI, = 1.805 2 + 0.020 8CPI,., 

t = (2.500 0)(2.758 3> 

R 2 = 0.170 5 d = 0.603 0 RSS=174.196 6 

3. ACPI, = 1.879 0 + 0.570 6t - 0.115 8CPI f .., 

t= (3.146 0K4.25? 6) (-3.544 3) 

R 2 = 0.448 3 <* = 0.796 9 RSS= 115.857 9 

X + RSS= 

a. jfS-t&nns, 

b. 

c . am (i) to> *7iii$ts 

imm.'StftmwiMc&mAL, <«*: mm 

*S®~£» (»F«, 
m Sc) 

[1] Terence C.Mills ftJfTSl X&, 3fS 127 J5 C tf= 
l 2] Charem?^^AS1Jaij?lXS(, ® 9JMc 

[ttfP] 

[1] SoT##Sm$N&tf,0rlSlb: GaryKcx,p, Analysis of E- 

cvnametric Data, John Wiley & Sons, New York, 2000; Jeff B. Cromwell, Waller 
C.Labys, and Michel Terraza, Univariate Tests far Time Series Models , Sage Publica¬ 
tions, California, Ansbury Park, 1994? H.R.Seddighi, K, A, Lawler, and A.V.Katos, 
Econometrics : A Practical Approach 9 Rout!edge, New York, 2000. oj# ]aL 

Walter F.nders, Applied Econometric Time Series y John Wiley & Sons, New York, 
1995; Kerry Patterson, An Introduction to Applied Econometrics : A Time Series Ap- 
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proach , St. Martin’ Press* New York, 2000; T.C. Mills, The Econometric Modelling of 
Financial Time Series , 2d cd. , Cambridge University Press, New York, 1999; Marno 
Vcrbcck, A Guide lo Modern Econometrics , John Wiley & Sons, New York, 2000; Woj- 
ciech W.Charemza and. Derek F.Deadman, Neiv Directions in Econometric Practice : Gen¬ 
eral to Specific MfxJelling and Vector Autoregression . 2d ed. T Edward Elgar Publisher, 
New York, 1997; Hamilton , J -D. , Time Series Analysis , Prinepfon 

University Pres?, Princeton, N.J., 1994; G.S. Maddala and Jn-MooKim, L ’nit Roots > 

Co integration , and Structural Change, Cambridge University Press, 1998. 

_L , n I R. Bhaskara Rao, ed. , Cointegration for the Applied Economist , St. Martin's 
Press. New York, 1994; Chandan Mukherjeo, Howard Whitt:, and Mare Wuyls, Econo¬ 
metrics. and Data Analysis for Developing Countries , Rout ledge, New York, 1998. 

JftM “MUM" ftfgffifcfcftc 

IV SuTvl fc*+a ik ft*Aft Htr 313C*t«iSffc*L*Aftft?! X itt» 
r4] -ism" -««&**» “stokhos” -so, 

fcttioo**•£.•{ 3t-matte, 

[5] &ortyffi28 728fc^7£#j£ 1970 1 S*J* GDP Fr-6 RrtfcttftJ*flt. 

[6] LMtffc{z-&-efrSt;fq-|ifi-»i (BP 

[7] j£— rfe.'SW. Keith Cuthbertson, Stephen G.HhII, and Mark P.Taylor. Applied 
Econometric Techniques , The University of Michigan Press, 1995, p. 130o 

(strictly white noise),, 

:9] * »*b-+t6$l 

ftEHU. ttXfb£IKlMJ&!i££-ttT£, 

H5:» ft tfr ^XftJK^T-^ftflfcffl-JiB f'.-'Nffiflll'I'ifr, 

[10] Kerry Patterson ftBuOl 6 if = 

[llj -'Nfetfttit#! H p--* 1. JJlJ««nIle (21.4.1) y,- 

la (lag operator) L, 8rVl LY, = Y, L 2 Y, - Y,. 2 , SOllfc^^, 
iwerwffl (21.4.1) £$, (1 - I.) Y, = u,c “-£&«” 

W«c (1 -L) = 0, flUffS L = 1, **»«*«[*,, 

[i2] T<& (21.4.0 rpfg^ ; yftiy&ifi ( = y„) * 0 , i^i^i, 

K 1 )WJv ( Y,) - 0 In var( Y,) = 1 /(1 - 

P 2 ). ifeT-Bfil**##, WiaflUBiM^atfeftfcX, Y, B -liM, 

in«(fJaJfij«fitL. = 1 , PJ y, 

(5£ s 

[14] mttfi&WS-FWcgciech W.Charemza A K. *89-91 !il 0 

us] M£h, 8 y, i ( 2 ), fpj my, - a< y, - y, ,) = ay, - ay,.., = y, - 

784 ^ t&Vf HyriVi t ■" it ji.si* # .*« 




2Y, , + :: [QtfcS AAY, = A 2 Y,=^Y, - Y, 2 . ; 

! 1 6 i &— Maddala^Aftffiffiljfcift, *26 31, 

117] Yule, G-U. , “Why Do We Sometimes Get Nonsense Correlations Between 
Time Series? A Study in Sampling and the Nature of 'rime Series,” Journal of the Royal 
Statistical Society, vo!.89, 1926, pp. 1 -64. 

IaL C. W , J. Granger and P.Nuwbold, “Spurious Regressions in Ktxmomelrics, ” Journal 
of Econometrics , vol.2, 1974, pp. Ill 120, 

. 18 ] r*#w, * iu-*), 

21*13 <«-l) (*{+&?), K'P n 

.19] M.S. Bartlett, “On the Theoretical Specification of Sampling Properties of Au- 
tocorrelaled Time Series," Journal of the Royal Statistical Society, Series B, vol.27, 
1946, pp,27 - 41. 

[2ij mWZ. (ZTf *), Xf3E#:*:&5 

», @ft, Xf-ttitKi 

joio = 0.638, Z fi* 0.638/0.106 6 = S.98 (iSfeh Mf# 

0d5.98 ft 7 0 

[ 22] G.E.P. Box and D, A.Pierce, fi Distribution of Residual Autocorrelations in Au- 
toregressive Integrated Moving Average Time: Series Models," Journal of the American 
Statistical Association , vol.65, 1970, pp. 1509 - 1526. 

L23J G.M.Ljung and G.P.E.Box, “On a Measure of Lack of Fit in Time Series 
Models,” Riometrika , vol.66, 1978, pp.66~72. 

[ 24 ] q m urntf-ft*nmTHSis a« -ftttipsa, 

Maddala ^ A W ffif 313CK, % 19 3f„ 

[25] Ib^ * = (#,-l). &B, 

[26] D.A.Dickey and W. A. Fuller, “Disiribution of the Estimators for Autoregres¬ 
sive Time Series with a Unit Root,” Journal of the American Statistical Association , 
vol.74, 1979, pp.427 - 431. See also W, A. Fuller, Introduction to Statistical Time 
Series , John Wiley & Sons, New York, 1976. 

l 27] J .G. MacKinnon .“Critical Values of Cointegration Tests," in R.E. Engle and 
C - W. J. Granger, eds ., Long-Run Economic Relationships : Readings in Co integration s 
Chap. 13, Oxford University Press, New York, 1991- 

[28] RflftBfe/ 1 <*>0 h M p> i, jltRf MW raftTU 

[29] ft-T (21.9.2) 

8C**l*l<lo 

[30] S 

a *«!&**„ r gEtHttt* - 

L3i] 
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m m Ft M i+ * is J?F ^ : 

Bias 


assist *i*«A*ift 

MSoMKMan gdp. MM. iC*, JiSlstfr 

SSSl^j'te: (1) @ Ei!£3=£fR?'£3{l 3 F-iCj (autoregressive integrated moving aver¬ 
age, ARIMA) m, #it#-£*1$S£»r-»£»T (Box-Jenkins) A'»ife [,: 5 (2) 
(S]ii@!B { vector autoreg ression, VAR ) 0 

3fe»-«»»r>?ao JiSSfrifr^BIfflSfftaa (volatility clustering) 

ipXfflSMMK «5K3Wf-Ti£*WiI«5SUK»*8ti!8fiTo WiB» i @0 

it ( autoregressive conditional heteroscedastici ty, ARCH) ii£ C" SC @ @ 
0 & f* P £ ( generalized autoregressive conditional heteroscedasticity, 
GARCH) gw«li®t5)rg, 

sw*#fliaw#^*ttBi«[a-^w?E. %&&)&, *t*«««*, ± 

0 %L M it it *W»0f itife 65 JlSin U it m . 

S36 iEKiftSRfiT, 

S¥iM, a^f^rwaaiss^ttiisitt^iao His«M«£2i, w-%%m 
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flt«wHffW3tt«affsaf5ssB«*sfc^iL#s d> mmw- 
mm, <2) £-2TM!R&!! > (3) HMIsIltiii, (4) g 0!H£TO 

R (5) ftMiUllElMo 


M£¥;iH£ 


^Tfeo ^ 3£; ?*i ili ft A ?fe , (single exponential smoothing) „ 

sK ^ ^ & ( Holt’s linear method K (Holt- Winters ’ 

method) M 

<*tt?). *7*««;kE, an* 


mm, a^axm^waf^a*. «jgasmi&, 

#h&< re-aa, sm#ttA* (ftAfsaa+w-'MBtt) urm 

=Sr*M Wito anAatNif^Mig 

SnJB5*J9rffitbW, jtaJMtfitt 




*^i 8 , 19a20»in«^®a® 2 :*-is«?a 0 

s * 7 ttf»fl 9 20 lttlE«)W 70 ^«a, £T‘£ffiffi£'fflftft£agft«att£ii> 

fgfflilWIffio if 1973 *£ffi 1979^W?fl(lVl>l I * (0 

* OPECKSffl^jg), iiJgliMf BffHe 

s$Aflt»„ wisth w+igfiiw#t7jftif 
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Situ?($32at, 

*#«*«*, ffi * IB ft ffili «£««£* = 

3t*n4“ , %-fit 

X * jfc^SSI IS T6 tJU&« fa J634 &S95PJ$ (£3¥g£ft*> D 

AKIVIA *iM 

TW-ttWfflWXJU Stt#ia#:2:*ttEJIIi-lS&»r (BJ) ^S&i&sKg:* 
tfeift»^*ARlMA^r»ifcW#HW^ft, “MffiS dUHS" 
m^iT, ** : F5J-ttfiarii*w#wMw«MiB«n.fea. 
®-*««i®«tf.2r®«sa. aaissHtraffw*ffl + . 

w * aini mm mmw, s^estc 

X,, x 2 , -, X*i£$?#Y, 0 mwft&lfc, 

(atheorctie) US, «3 l 

ti m & m tp sr # a @ «f a m % * i m J 

Jiifgit—-6.J, &M, iMl<E***«ft#MARlMA*Sl, SPH-a 

ARiMA«®!. arima«si. 

VAR *gM 


fit, ^EVAR^sif, 

ifnmtMiofstsifs!). *a— 

#. ^•»#fn^iT^#-%3c^o l5J 


§22.2 AFU MA #P ARIMA Hfj 


SAMS* 21.1 ^feSIS GDPBt|6J#ft*£4|-giJL+«&o 
mihm. ffff^^jau&tj o awisaflsawfflaertH 2i.i (^gi# 

0$ GDP) ft S 21.9 ( —BfrUfl-SMODP) i&tiij ifif***®®:* 6*J GDP J& 

« <-»> agaastM^ttH. 
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su * - 't h i n ff n & ¥ a w, jiui *r 0 w u & & * ■t wm s , 




❖ Y,«sfcHiNHt WGDP 0 JllJMMJiB Y, W««l^* s 

( Y t — 8)~ « 1 ( Y f - , - 8) + u, (22.2.1) 

<?fiywi5i, iflj u, n& frma 2 i&^^wtasMJSi 

(BP u, is (l I® W ) , PJffcfniju Y, iS tff —t iff f =3 0 © ( first-order autoregres¬ 
sive) «ar(i) iiae= i2#aaait. m, y, 

teutMt Yfia*-* 

JUS MB Yftt Hf»W8i*H6. WSt: 
a u-l) SBAMfiN -'Ht$Jgi5#jjB±£ t ttffltt-'MaMU+M-Tttj y 

(Y,-i)*. fll ( y,-,- S) + a 2 ( Y,_j-i)+ «, (22.2.2) 

KIlMi# y, iSIfi — 'f~ — Eft § @ *J3 (second-order autoregressive) AR (2) 
a®c t y 

-m, mm-. 

(Y,-8) = a l (Y c . l -S) + a 2 (Y i . 2 -d)+-- + a „(Y l f - 8) + u t (22.2.3) 
SN’ Y, ft— -t~/> 8ft § @] © (pth-order autoregressive) IE AR(/>) il @ » 

as. 8m±&&miz#R8kmmiBimtii ytt, ?*a*r£toM infix. 
®mift “it»iRecLift®" 0 iefl]jisinwifeRa.*s«ai 




mmffi&tj: 

Y . = t‘ + Po“, + Pi«,-i (22.2.4) 

* + ,1 « WMiC—#, rStiWFf 

Biifc, 

m, mm& MA(i)a^ 0 

■fsSo® y 

Y/ = ^ + /3 a «, + &«,. , + p 2 u, 2 (22.2.3) 
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581'fcfik— / T‘ MA (2) MS, JE-fttafc: 

y, ~M + Po u t + Pi “«-i ■* £ 2 «< ■ 2 + ”• + « ( 22 . 2 . 6 ) 

£-+ma(«) its, .62:, 




SE, ARfU ARMA, fcfc£ni&, in 

* y f nm3|*. 

Y, = 5 + Q| Y, , + ft« ( + /?,«,_, (22.2.7) 

— a P31)33^fn — , SP^'ESt® —'h ARMA(1, 1) 

(22.2.7) tfftS-'MMM*. 

-&, 4-tARMA(p, g) P q 




21 s»s^t (s) ¥»». 

WEfllfi&ijtfcfRtt (integrated); Will, * 

2i. j ^wisafwwiflsjdttdi^swo 

ip*—>Mitreifl{j!is i 8t#«M [bpe® 

sio i (1)}, / (0), gP¥mw 0 miU&, M-i-ftf fsj 

Fp?i)®/(2), JHEW 2 !(0)o — jjgjfe, in*—'•MfcfiUtfW.® 

Hd), w&mtmfrdixmm-'ti (o> jyw. 

ant, $ 

JnffiARMA(/>, <?) f£3?E«iMSS, BP*, 

ARIMA ( p , <i, g), t- (autoregressive 

integrated moving average) H'f I's] If ?(j , K- 4* £ 6 HI 0 JJg $ , ei #jf Jy ?!l $ 

ffn q mn, -Karima 

(2, 1, 2) — (d = l), 

“Tffl—'h ARMA(2, 2) aifSilt (-M#) ¥ ft WISH* WtiflS, 

®E'^f 2 -f- arHi 2't* ma JHo Sa)ft<i = o (BPJF&'g# — 

5<J), SHI W ARIMA( />, <2 = 0, q) = ARMA( p , q) r . ft.M, —KARIMA (p, 
0, 0) j2TOSfc;i—f-Sfi AR(/>) —-t-ARIMA(0, 0. q) MlMf 

-^*6MA(<?) *-»&«. *&*£ p, dfttq Wffi, «n»tl6Ufca«S!®JB# 

-fas. 
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<bj> *».*«—•^ssrhjb. sin 

M 0 *IMmuT-. 

BJ (1**#r-#4tJiir) «j@«i. *S»f»J##-i+-^-»r#f#*j it 4lt# 

#**fe«r4fcTi-*a 0 ifs«, airi#*®* 

to***#*®***-*##**- 


§22.3 


•^sGDPffyj, finite# si at: ar as (=£««», p® ft* 

is.), SMAag (£&»«, «Xlfr4f), ARMA (MfrSiS, P^q 
fc»ff-*«t) t£JI ARIMAz&g, SrBtSHnMSljf p, <Jfl 9 &® 
»±aiB|«W. BJ ^TjSifej&£.^SMi>Jl». jifcMWra^#®; 

#SR 1. «*'] (identification)o *£;&$ fU-g^M d %\ q ffi . 0 SffJBPft 

$.914B3£S1 (correlogram) ff! fSl f§ ;£ @B (partial correlogram) ,(g # fife ffi 5f£ ?W 

#S?2. fti+ (estimation) 0 - SJIVUS3M P ft <? ®, T-^ft'&ffitt 

®®4>0r#g lsI0;ftlB«fc?-i$3itt*afc. 3&W(tJfflWfJ^W*/>n*tfe^a& 

m -tt*, <*[#$:) 

##3. il# (diagnostic checking) 0 JSS ARIMA #! 32 ^H£t+^ #$£;£)§ , 

arima a»:**ft*waaHS&#r arima mm^n^ 
rw^, *Ta*iiEaw arima# ai, mm 

m.%*m&mif-, *n*&, stHrasa^*ffww-& s so^^s, mm 
SR**r«#t 0 *ii*:«xjsL, bj *-*&*-+£»&« (jaai22.i)= 

##4. HSU <forecasting) „ ARIMA K » « M , M&Z. 

mm, m- 

mwm&mirnamg* 

•frTa®.M-ttitifc&fj, mria) 
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$mmm. 21.1 m&m gup 


1. ISSHR#K p . am q ) 


2. mftmniftWLmj&'rs&wt.-fcVr 


3. WtS Jig!* fin* ft “4?) 


* I 1 — '1 i 1 ? 

(i§A®4*&4 KfUfiim 1 m 


4 . 5$i*J 
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§22.4 \R m 


( autocorrelation function, ACF) , S=J t§ 
2§ ®E (partial autocorrelation function, PACK) W. Hf Jtt S5 f# W tS IS 3 fS 
#R*i£» ACF 10 PACF*SXtTi»J§i£Jgfl&E fo'E„ 

«* (&#) ACF (ft) #U#*ACK(p). 

"liftitT«nija**«iiiEAo %k ^@ 

©**& -t- 0 iJ37Gx*« 

® $4fc0r 9 1 £ 0 !ia* w-r # %ik m , 

ffa«$ fttJtsaffiftiHxt^M/j'T* ww^r, jbrs*^ 
**«(» (WisirtW »ia!<6;t«i«#*. &sZ, 
a«K ££€*»£ Y (BP y f _ |f y,_ 2 , -, y,_ ttl ) (ttf£pfose<j*y;£ 0 [7: 

£ 1117 . 1115 -*, nn.rn.rn r 

ft® 22.2*, «4n&tf,TGDPJ*WWfc*H»4l#*ffi 0 ftffl^PH' 
«** m~, ACF*Hr*tt«lT»} 5ns 21.8 Rw, 15 23 MS 

ACFagJWiftMfittitiMttffT^Ws , Bffl#iB8T95%lMaK 0 8 
-. PACFffi^-*®S^S,%g'J®T^, #IS l MS£SW£SfS 

PACF #*§Eit±^‘M # W o 

£#r. s&*iB'e**¥*» 0 as 21.9*, afnam gdp w-gm#®, 
^'«ffl2i.iip#, «tfift*r#aiA ! ?!i*Mfff>n©», jr—» 

JUS®, Wiaw^iiiilto ScfDifjof M.® 22.3 jgfrffiiftfr ACF $i PACF|H5cS 
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acf * pacf^^ c m-& acf 

Siffil, 8* 0 21 ilc, p* « 95% 

SU -€.208 9 *+0.208 9o (ft: 21 S't'fiffitit Kl, &®l:fsKM#ri4 

ttJSfft, SrKnlfitflffiaMMo) a 


m* w* 

ACF (p,) PACF(^tt) 


1 

-r 







o 

I 


0.969 

0.969 




z 

7 



0.935 

-0.058 




J 



0.901 

-0.020 




4 

» 


0.866 

-0.045 







0.830 

-0.024 




D 

l 


0.791 

-0.062 




7 

l 


0.752 

- 0.029 




8 



0.713 

-0.024 




9 

* * * 

I 

:*♦***-* 

0.675 

- 0.009 




10 

■ * ± 

' k * ± * * 

0.638 

-0.010 




i J 

l 


0.601 

-0.020 




12 



0.565 

-0.012 




13 

l * *- i 

* * * * 

0.532 

-0.020 




14 

1 


0.500 

-0.012 




15 



0.468 

0.021 




16 

1 * ±r > 

1 

« « * 

0.437 

- 0.001 




17 

1 * * 

* * 

0.405 

-0.041 

h 



18 

1 # *’ 

* * 

0.375 

-0.005 




19 

' * U : 

1 

* 

0.344 

-0.038 

* 



20 

| * * 

* 

0.313 

-0.017 




21 

1 ** 

| 

t 

0.279 

-0.066 

* 



22 

1 * * 


0.246 

-0.019 




23 

1 ** 


0.214 

-0.008 




24 

1 

* * 

1 


0.182 

-0-018 




25 

| ± * 

1 


0.153 

0.017 



f -- 


95% 


95%gfs« 




mi2.2 *0 1970 3 ¥SI 1991 


m*, a22.3 gdp 01^*0 m 
ARMA^^%? (ffi s H*-|ft2#S»GDP*fllfi¥f&« f &DcfH£%Jfe 
"So) ^JiSfJlttSW, #&^.—^#fiACF*PACFW&^-®^^WAR- 
MA&«$n AR(1), AR(2). MA(lh MA(2K ARMA<1, 1) % ARMA(2, 2) 
^»J®W*8:£0o H*#—M#La@*Mr j E*jH» ACF* PACFS;**, 

-s-a;'Ha@o a«s, «ino}w^sii)ffl»t»rtt«isem^%j9ri&iKi arma^ 


# 22 * Bf m & 9% -tf-M *Z tfF & : 9F *» 
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mis 


ACF Cp t ) PACF Cpu) 


1 

| •*! 

1 

* 0.316 

0.316 


* * • 

' * 

2 

l * =* 

1 

0.186 

0.095 


* 


3 

1 

0.049 

- 0.038 




4 

1 ♦ 

1 

0.051 

0.033 




5 

1 

< 

- 0.007 

- 0.032 




6 

1 

1 

- 0.019 

- 0.020 




7 

% J 

- 0.073 

- 0.062 

* 



8 

r W * J 

- 0.289 

- 0.280 

»» 



9 

* 1 

- 0.067 

0.218 


■ * * j 


10 

1 

1 

0.019 

0.100 


* 


11 

l 

1 

0.037 

- 0.008 




12 

1 

* * ■ 

- 0.239 

- 0.311 

■ * * 



13 

1 

« * | 

- 0.117 

0.011 




14 

* A | 

- 0.204 

- 0.114 

* 



15 

* * 1 

- 0.128 

- 0.051 

* 



16 

1 

- 0.035 

- 0.021 




17 


- 0.056 

- 0.019 




18 

1 

0.009 

0.122 


w * 


19 

w ' 

- 0.045 

- 0.071 

± 



20 

* 

0.066 

- 0,126 

t k 



21 

* 

0.084 

0.089 


- 


22 

* 

0.039 

- 0.060 

± 



23 

* j 

- 0.068 

- 0.121 

* * 



24 

i 

i 

- 0.032 

- 0.041 

* 



25 

i 

i 

0.013 

0.092 


* 



95% gf8H 


95% Sis M 



B22.3 *B GDP-0fr£#Wft3:Bft«*S£S : 1970$$ 1 &£M 1991 *-% 
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*TW?E-fttt«®(»ARlMAa«WtEi0i, fHH 

«frnc#«-«tt»»5i (#®*22.i)s *£#**ttig&£ttfttt>iK«Ltt 



S 22.1 ACF-^ PACF6§aife«^ 


ACFKj^S^je PACF SMS 5£ 


AR </>) 


SSMW.^SfJn p 

MA(g ) 


»»T» 

ARMA( p , $) 










a® , AR (?)jJiW ACF m PACF, w MA( q) i£«« ACF fU PACF *0 

fct, §*)#!;£; XfrTAR(*) It®. AC«Eilfiiait*a»T# (#» 
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—-»#&). textT ma( 9 ) m»ta£$M;R. 
hkJifamKm, as«iJ:«jiPH22.4»f*„ 



<c) 

ifi 22.4 ACF» PACF 

S±: (a)AR£2): a, = 0-5 ,a 2 = 0.3; (h)MA( 2) : = 0.5 , ft, = 0.3; (c)ARMA(l. 

1);«, =0.5, /?,=f0.5„ 

— it-SiSo £ PS Jl £; in * A MSJ 31 tfe ( BP&ft) ACF *0 PACFW^'iS^- 
awtt ACF»PACF#^wai»i8SS[ffi-sc a a flier 

ACF# PACF £11 «*©*£, U«Jg3iafl1«*lE4jA 

ARIMA^IL 3s£;S*fr4 ARIMAMJSffli?:*3fJ5#l»ft 

16 , 

US GDP KARIMA m iR„ 0 §e!| 22.2 'PFJr%i 1970 1 ^IS 1991 

¥*4M*sgdp * 


M 22 * H n ff : Sf** 
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Mtom+ffiK&J ACFWPACF *-*#*«*, #**£*22.1 0rS 

fiffi*--:as«»j§4iiwrF»« f sj&, its 

»S8#Pl2Mtt*K (B+ffiBW* 

*»dm*95%M*)c 8 5|«i2 4b**HaiTtftit± 

3TW, 3^ini£5JRMS-^ AR(l) ilc Sift, (-gfr 

21#) GDPM«ffl*#*-1'AR<12) illo S«, 
flJSffl ARflSttfiittB u 8 *112 it®*, 12 65 

£§(! AR«-fc-£i£*o 


§22.5 ARIMA 

m v,‘S/t»i gdp w—Bfru#. as*, «fli J sf*«w-'h#a«-w 

y; = ^+ ai y;., + a R y;. B + « 13 y;. ia ( 22 . 5 . 1 ) 

ns mm Eview S , ®fl#giiBiTffiii'Ss*i 

y; =23.089 4 + 0.342 8 7,*., -0.299 4 Y f \g-0.264 4Y;_, 2 
se= (2.977 4)(0.098 7) (0.101 6) (0.098 6) (22.5.2) 

t = (7.754 7)0.469 5) (-2.947 5) (-2.6817) 

R 2 = 0.293 1 d= 1-766 3 

y; y;.,!# Y;. 8 ?s9iw— 

'HRsi, ( 22 . 5 . 2 ) 


§ 22.6 


ftffl&Wfclil*® (22.5.2) -«•*»« 

(22.5.2) *MJj|S#tt*a®ja2l»£Mi#j0 25 60 ACF*n 
nr PACF= s 22.5 AC ft PACF, SUM*, 

»«e«3fe*^jeiidL*»tt-±ffiSM. « <box- 

Pterce Q) (Ljimg-Box) LBtB+it (JEfg21^), 25 -f- S Is] (0 

& (22.5.2) Hit, *36&s 

ARIMAgSSSTo 
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§22.7 m % 


ii‘ft GDP 1970 1 1991 4 fsjgitt^lgo 

4tj&«£&S (22.5.2) ®W 1992 4GDPc tiff. (22.5.2) 

*, GDPffi^Tflir-^awsflio ®tt, ( 22 . 5 . 2 ), 

nainffififtaiws 1992 ¥* 1 1991 4 ^a^fBjw gdp m, 

1992 2 mmmtT- 1992 *p* 1 gdpm^wmM:, 



■ 

■ 



3 ttj* 


»JS 

ACF (ft) PACF ( ptj .) 


) 

0.043 

0.043 

2 

0.113 

0.112 

3 

0.020 

0.012 

4 

- 0.100 

- 0.116 

5 

- 0.068 

- 0.065 

6 

-0.029 

0.001 

7 

-0.040 

-0.019 

8 

-0.112 

-0.118 

9 

0.065 

0.069 

10 

0.126 

0.151 

11 

0.099 

0.076 

12 

-0-026 

-0,106 

13 

0.120 

0.102 

14 

-0-181 

- 0.15f> 

15 

- 0.128 

-0.131 

16 

-0.073 

- 0.050 

17 

-0.121 

-0.038 

18 

0.017 

0.059 

19 

-0.017 

- 0.027 

20 

-0.085 

-0.163 

21 

0.055 

0.059 

22 

0.010 

-0.016 

23 

-0,038 

- 0.103 

24 

-0.053 

-0.072 

25 

- 0.002 

0.100 


95% S-fSjgJiJ 95%g^#K!S] 

ft Q giitm 14,42 fit-?- 0.954 0 0.110 

^-Wj^Sfr LBSEi+S 17.63 fit? 0.857 8 


IlilSIilllllS 


$&$&& 


i&S sMSSSMaa&S 




ffi22.5 Karima«m (22.5.2) tjfiffimsttfe*a 


fmxf-Gfrag# 


M 2 z * *tm #««-»» nr ♦ , mm 


► 799 
























(integrate) (**«). 1992 ¥3B 1 GDP 


<M*£ AGDP), 


(22 

.5,1) 1 

[¥>Jt 



Y\ m -1 

^ 1991 tv = 

5 + 

a )[Y 1991 

- w ~ ^ i99i - m 1 





+ o 

«[ Y 19-89 - 

[V — ^ 1989 • l[| J 





-+■ a 

12t ^1988 

- TV Y\m- OD ] + U 1992- 

s (22.7.1) 

BP: 








^ 1992 I 

= £ +■ (1 ■+ a i 

) V1991 -IV a l 

Y 1991 - Til + a S ^19K9-IV ” 

O'8 ^ 1989 - W 



+ c 12 ^I9K8 

-TV 

°12 ^ 19B8- 

- 01 + w 1992-1 

(22.7.2) 


j^flHSil’WFaiQ (22.5.1) a,. os^aizWfSo «iW2- I 

fl-4.?) Y 1992 iWWWffi, jftffiWfflWftteflitf' 

£ i9! : 


t 1992 = 23.089 4 + (1 +0.342 8) Y,*,-* -0.342 8Y 19gi . m 
+ (-0.299 4) Y 1989 f, - (-0.299 4) 

+ ( -0.264 4) Y'ijhs-P.' — ( -0.264 4) Yi^-m 
= 23.089 4+ 1.342 8(4 868) -0.342 8<4 862.7) -0.299 4(4 859.7) 
+ 0.299 4(4 845.6) -0.264 4(4 779.7) +0.2M 4(4 734.5) 

= 4 876.7(ia«,> 

tii8 JStSUi, 1992 ^ 1 GDP 48 770 \L (1987 ¥ J§7t,)o 

1992¥*l$*tt$KGDP»*«Hfifi48 737 iZ.5 
JiaffiW-H-T 33 f Lo 

ti®, (22.5.2) 4-i+^A 1991 <$-% 4 Si) 1992 ¥SS 1 

^)S GDP W3E4fc#I®iPH&. $^##11-42.5 o 


§ 22.8 

tffJLUr'fSTTHJWf BJ WfcflSJ-frfflo jX— 

(seasonality), ft K M 16 # J® c # ^ &f l«] 

$n*. fcfc^rift, ®ffJ»%*WSrW0 
MS£#lifi*)S6# 4f*Bm5fett # 

^WSM^fa#. ARIMAfcSIiSfr 

&-£= 

li( _h ® f] PS =f ® #C #- tfr #•— -t- Bt f hI ff ?ij =, 10. S^ if. M 9 1® ® Vi # $ 111 ffl 
Rj tffeifciiniaiirHHtWfcWt-ft^+WliS])?•?')- i-tifc 

in ## fa * a b ft w £ xt vfifea.^N s o 

800 ► 


• if *42:* #*.*«« 


& s> 



22.9 


(°3 m !a| i°] Si3 


18 - 20 #s., msm*. 

W (te»W9Jdti±SEiRSI). lififtj&9IW»ltiBti, 
aaaia***^r@^t,, #j.asjjc.A. erngr 

(Christopher Sims) Si) T'M flt$1 o' ! 11; 

ft'ffittST-SPHiJlUiasm, iF.fi **& 

-*?#, W»»f«aiffl!WVAR«ffi!o 

* I7**i*ife«tti*>fciafitt3ft, KB*T'ra»*ltttt-f. ftffl 

«» GDP *¥#3*1 GDF (17.14.1) MS3S®fl3 

(17.14.2) *, 

ffo fti*+:*reffl*»ft0*?feafi. 

*#j® i7.i3 

ftlfriljifirli'K H3»T»JSM»rp*[jHl;fiJ$ f IB)#, &W75W. *R 
JiM^w^fpSittWisi* ft I* final awf; ft 

m “w mm 

fr-tim* <&&+) «*«—-M&j*#r«ito 


VAR &tei+ 


(mo hm^-r 

sj-fij.^) ^.|b| 4 )5U J njW*^^K){S^: 0 Mi 101*1/0 I K sa*X 

m»n Mi. var kmi*#, 

varii, aflnoBUi'Mis*w. 

W*. (§5$§4~ifg##4s M(Mi)fa.R gtfj k 'MHMsttftjfclgfijG, ga*. ^ 

* * 

Ml, = a + YjfyM,-, + }j7/t, J + u„ (22.9.1) 

j-l }‘1 

* * 

R t = «' + EW-i + 1] >#-; +■ «2, (22.9.2) 

>=1 /-I 

K-«P*«Ma*£Jji, ft VAR (impulses) 


* 22 * n#-ra**ftt*;eaFi|ti 9« 


►sw 




850 


t irmova lions) sJcTti&fil (shocks) c 

Scillftfeit (22,9.1) ft (22.9.2) Zm, 
i a S£-t8»H*o ain*W40^®Wo 
a«, mMa^wffijs-fira^sRa 

(ft-4), 

Eview*4 5imftM±j*ra^^ #tf?«22.2 ft « 

1979 ¥-* 1 fSI 1988 4p* 4 «, fa«ff]K 1M 1979 

¥M i Msi987 ^jMM*#**iw, m*b 

VAR MflsWSHfetfeo 




£ 22.2 


ST 4 SBttitm 


«MC IN #3:1980 J— 1987. IV 

S»l»J Uc« :£$?!**£* SI JS & 32 -f- 

< )*art*«ia [ 



MI 

k 

Ml( -1) 

1.(376 737(0.201 74)[5.337 33] 

0.001 282(0.000 67)[ 1.900 83] 

MU-2) 

0.173 433(0.314 44)(0.551 57] 

0.002 140(0.001 05)[ -2,035 84] 

Ml( -3) 

-0.366 465(0.346 87)[ -1.056 48] 

0.002 176(0.001 16)[1.876 99] 

Ml ( -4) 

0.077 602(0.207 89)[0.373 29] 

-0.001 479(0.000 69)[- 2.128 55] 

K(- 1) 

-275.029 3(57.217 4)[ -4.806 75] 

1.139 310(0.191 27)[5.956 70] 

K(-2) 

227.175 0(95.394 7) [2.381 42] 

- 0.309 053(0.318 88)[- 0.969 17] 

*< -3) 

8.511 851(96.917 6) [0.087 83] 

0.052 361(0.323 97)[0.161 621 

R( - 4) 

-50.199 26(64.755 4)[ -0.775 21] 

0.001 076(0.216 46)[0.004 97] 

C 

2 413.827(1 622.65)[1.487 59] 

4.919 000(5.424 16)[0.906 87j 

K 2 

0.988 154 

0.852 89 0 

ftiE R 2 

0.984 034 

0.801 721 


4 820 241 

53.862 33 


457.794 4 

1.530 307 

FSEttB 

239.831 5 

16.668 15 

WftftUS tfc 

-236.167 6 

-53,737 16 

7^?fe A/C 

15.322 98 

3.921 073 

fiSH&SC 

15.735 21 

4.333 311 

fS3!:S;$i§{& 28 514.53 

11.672 92 

3 623.058 

3.436 688 


tfttfCURftCtf df i£frT ifi?»> 

ia *m 


490 782.3 
-300.472 2 
19.904 SI 
20.728 99 






802 ► 


£**#<*•*4 * if **?»?#.£** 
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fcTt&ASM OLS Jim. 22.2 *)¥•*•- 

&MW, %rn, KW5IAR-MWA>h»e?IS. flrse£H£S££ttffifli 

esfitPjF^, tm^mjkwtr 

MilW. 

il*6fll«£-Til22.2*&ajM8ft. EIP. I'M#, 

K=fcMl &l BNffJS. R ftSB l W2|fr»JSit*lfe-H-©.*W. fs El3 ~P F {fi.® 

fl, 31i1f]Sffl4't#ffi»J!5®»JEttTH4*tt (* 10%®EW»«.*'tt* 

T-i), 

mmm. 22.3 4MX*T#'hrt' : kM«2 

varsf*. fiqsjtt#^s@j, 4-arffiiafi't*, snri*H«. 


1 *n2 BNffJ§#S>NMgtttS*l8« W'M-tmM 

(tttt 5%w®«tt7jc^±) Jh»HW 




* 22-3 

* ^ 2 Rfr * € W A * £ 0 S ft i+ ft 

#*H*#§;1979.I 

1987. IN' 




< 

[ j'Kfcrtfcil-M 



Ml 

R 

Ml ( - 1 > 

l . 037 537(0.160 48) [6.465 09] 

0.001 091(0.000 59)[1.858 25] 

Ml( — 2) 

- 0.044 661(0.155 91) [ - 0.286 46] 

-0.001 255(0.000 57 )[ 2,198 71) 

J?(-l) 

-234.885 0(45.522 4K 5.159 77] 

1.069 081(0.166 60 )[ 6.4 17 08 ] 

K< - 2) 

160.156 0(48.528 3)[3.300 26] 

- 0.223 364(0.177 60) [ - 1.257 68] 

C 

1451.977(1 185.59)[1.224 68] 

5.796 434 ( 4.338 94) [ 1.335 91 ] 

R l 

0.988 198 

0.806 660 

tSdIE 

0.986 571 

0.779 993 


5 373 510. 

71.970 54 

SE5MB 

430.457 3 

1.575 355 

Ffcfl-fi 

607,072 0 

30.248 78 


-251.744 6 

-60.992 15 

flfrlfe A/C 

15.102 63 

3.881 891 

66II&SC 

15.327 09 

4.106 356 


28 216.26 

11.750 49 


3 714.506 

3.358 613 



458 485.4 

nmm&itt xmt 

-318.094 4 


19.299 67 

mK&tmm 

19.748 60 




» 22 # *t w/?#i *+*&&&: mm p 


►StfJ 





£nms Mm22.2 fn * 22.3 tii »«i m z w m * & #, «{n # 

affw-^w? * 22.2 15.32 w 

15.73, MSL22.3 + &#&«#■»!* 15.10 ffi 15.33* 

MiK&ttSWiaaflS, 3122.3 

15.37 W 15.98 0 MW, M 22.3 2 

M var $£fSnJj!i] 


852 **«ffi®# , r*22.3't>a{Hw«i!io afntt»JWjaiKB6*i mi * r 

»{Io ie-ft, ^flf*fllW#»a*TMl979 ^«l$tfMl!»88^»4*flE 

VAR 1988 ^W*as. SS&M 

1988 1 1988 Spm l Ml Ui»@| 1988 

1 ^KMHamSnTs 

^1988-i = 1 451.977 + ! .037 5M 1987 _ ^ - 0.044 6M| 987 m 
234.885 OR 1937 _ ^ + 160.156 0 Y 1937 0 

^1 3 fellMM^3t22.3 + ftS8»o StftftA* 17-3 't 1 M ftl 1? WffilS 
{t, 1988^ 1 (S7Jtil\Tl>) > 1988 ^ 

% 1 =?•* m !$$®&*r36 480, !££!$&A 

516 (SJiMtL), 1988 1 M 1.4% 0 gift 

mm 1988 if % L^JtM 


VAR ^0 



SUn&H !7*itifeaW#ttKMS«, «^*8PfiitifcT 

mn&M 17 n (® uv) mm, 122 ,4 m 6 wg, mi m r 

ift, Etfcfefrww. MMtt&ie^t^i at+m 

a«9i ***£-«*, (x,fo y,> sm«, 

-mswj /(i)(w#*^T-a«), mz, s^x,-sir,wi^i 

JKH. ££ y, -J££X, fi9«^jfiJBi0 o 

&&*$#. t mi An? aj&JMKfraj. m 
jau mi i? &r mu 

no, nnWc*M% 

S ^ ^■ n-»tegf mii'ii' 




a, at a mi # k , j*i£smi7.i4 

VAR 

«53 VARW-ffi^-S^Si^JltS^SDTWffi;*.: (l) iaftSW# 

»»$S1^4K a VAR ^te^MftMrt^M, 1131 
(2) t!ij« (3) mtgm 

•favARjt*uMti*#»ai*nT« 

i. var/>»*»#•&, ArKtsMifew 

(a-thcorctic) c + tt£SlttiRg'.l£gJ 

3.SBh, M 
-t34i VAR^S, 

«54t«-2rfi*m^24l'WA3#», lip h-^Mf»!«**■ 25^#». a® 

filttV 1 * 1 

4-. F-feifelft, m VARi«<fi, fifrWW >» 

(&£#&) ff.w. jfii**es*. (#j», m- 

Bfr®#). inn&SHWttHjtt, *'fe&iStMISfiJA««o fl&Jff- 

#^us : “Bit, vARsr.^^a^miftrt<j^BS^f!j;iJ*¥-{Siftt?x^, epfe- 

«t, m. iAiHJijfi»-fi[«j(>itttf-a^w»®i 

i (o) m un m, * 

f. 

5 . ftiaiiow#, varstrw 

^'tt i A.5lS''fi i ii'i‘—W fft if?fKl8fc/$tfif $®$& (impulse response function, IRF) 0 
854 lRFffi*£ VAR (22.9.1) ffl (22.9.2) 

h, fn «, wit-s-c ffiffift mi *«ifiw «, {iiijbn-t-#*^, 

&#«—^*t>Tfr«3gftJ|fr£iifc$am«A4-®Pt»MW Ml, (SB Ml ifia 

a r Burner, «, r 0 mum. r^s^w^m-^i*® 

H$« mmm Ml. IR‘FSI4^^#('4 , **^3fcg 1 T 1 tW-ffi®gf®6«J»D(5 I< , 
lRF4Hfffl&*fflaa5JW«Afl»®«. m tflil VAR#-#rfj<jft 

aftv"- 1 

*Tfcfg VAR «r#*W^;fc8lt s |, * J 


M 22 # H m !* ?>} if M & OF 3* : Jff 


►•S05 




var a«j— : \ \n gm 


“ ?fl Jk ^ E, ^JLrairgartlltt^lE," t. mm 

(Thomas Fomby) -It! J. (Joseph Hirschberg) M 1974 W 1 f..SM 

3 var^s, :,9] ^#js«j 

3M'M: (l) (2) fcSFJUMl;*.# (Wfl) IX 

(3) 

^IKlWfSefic. Hifc, m'i'h-mm 

7fM#® 5 ^ 22-4 ^fcbJlt VAK^ffiW OLSfttt^^c F 

SEit®fBKA»»#WltS*3R»tl*^W (**) Mo T*fi, 7t j 11 
(3d»f*ffrWET^*fl:) 

3F; fct’fflEitf — 12.553 6 ft FfcffiH#* 

««r ao. 00004 . »-*w. mw®#xft^jijgjrOt (Wits 8 
W^^ifeSItiikftTf«•♦*«). 4tF{£ 

ft A 1.36, Xfjt&ft F 

WSIWftifc*: h 

m (OPEC) 


*22.4 ^BT Jf £gs»r VAR 


1974 if Iff 1^*3E M8U 1 <$& 



#JS 

*» 



.r 

1 

0.705 4 

0.140 9 

0.830 5E 5 


2 

0.335 1 

0.150 0 

0.302 7E- 1 

y 

I 

- 1-352 5 

2.701 3 

0.618 9 

.V 

2 

3.437 1 

2.434 4 

0.164 5 

z 

1 

3,456 6 

2.804 8 

0.223 9 

z 

2 

-4.870 3 

2.750 0 

0.830 4E- 1 

#» 

0 

-0.998 3E-2 

0.169 6E- 

I 0.558 9 

R 2 - 0.298 2; 

Q (21) =8.261 8 ( P = 0.993 9) 



i-fs = 

X 



$a 

F-g£i+S 

astt7jc^ 



x 

12.553 6 

0.428 3E-4 



>’ 

i.364 6 

0.265 4 



z 

m -tv- o ( /i 

1.569 3 

0.218 8 




@3ES:i y 


806 ► 


*2 »F #*=?;«*» • it * & m & m m 
















'sm 


»js- 

Sft 

+**& 

«#«■** 

X 


1 

0.222 8E- 1 

0.875 9E-2 

0.143 OE-1 

X 


2 

-0.188 3E -2 

0.932 2E-2 

0.840 7 

y 


1 

0.646 2 

0.167 8 

0.355 4E-3 

y 


2 

0.423 4E- 1 

0.151 2 

0.780 7 

z 


1 

0.265 5 

0.174 2 

0.134 2 

*r 


2 

-0.171 5 

0.170 8 

0.320 5 

'if;® 


0 

0.160 2E -2 

0.105 3E 1 

0.135 1 

R 2 = 0.631 

6; Q 

(21) =21 

.590 0 (F = 0.423 4) 


stK^a*tt»ife#k. tasgfi 

l — ,y 



** 


F-aiffg 

fiStfe** 



_r 


3-628 3 

0.342 4E-4 



y 


19.144 0 

0.828 7E-6 



'V 


1.168 4 

0.319 7 



W««! * 

(35HKfllHfeK1P*Jkat2tW^$<t) 




#15 


h' fS K 


T 


1 

- 0.833 0E- 2 

0.684 9E-2 

0.229 9 

X 


2 

0.363 5E- 2 

0.728 9E-2 

0.620 2 

y 


1 

0.384 9 

0.131 2 

0.517 OE 2 

y 


2 

0.480 5 

0.118 2 

0.182 8E-2 

Z 


1 

0.722 6 

0.136 2 

0.300 4K--5 

z 


2 

-0.136 6E 1 

0.133 6 

0.919 0 

*» 


0 

-0.238 7E -2 

0.824 IE-3 

0.570 IE- 2 

R -0.650 3; Q 

(21) = 15.618 2 ( J J ■= 0.790 7) 



g&W&ia, H«] 

ft = * 



'SIM 


F-gti| fi 






0.739 6 

0.482 7 



V 


8.271 4 

0.836 0E- 

3 


~ 


27.960 9 

0.100 0E- 

7 


SEJ4*«: 

Erorrom 

if Rfvitriv, Federal Reserve Bank o 

2-‘ ^ -'cj".'/- 

f Dallas, January 1989, p. 21. 


22.10 MMiWl'BlJ? 

ARCH *P GARCH ^§a 

s.56 mimf&mvt®, r.$, 

#^9!d3SSiaa (volatility clustering) ft St*, 8|l ft & ^ -fe—Jfc ft S , W 
it H #T ( Philip Franses) tit dj: 

ife-fit# ( -k ® ft ft % H 7 (tt^r%) 

ft **;*#■# ft ftp! 


* -22 * *f ft /??! if M & jif-*£ : ft Ml 


kS07 










*esF*fi i prft#ft-&^ra, ftaa a a* %imn. 

A ft £ ft ft tt fp ft * ft•» « « ft ft ft * tb * . l20) 

»nft*&^rBft»w*Wr^««#M^sSe tfciui. ^«f»3i«wjfefi(ni* 
]5i»$ft*'fl5, aattTASwajMM-aT.^o 3tf£^tfc»#ifija, 

iAffffx>fgfe 

**^J. 

^rrfi-^±WffiPiSj. HAC^WJS^ttjS 

tfcin, mnia 

tf&ft-'MftiE, BP*-||=.-TaW e M»-^riSf. 

l£*p#mft h-•# + «*!]fin 
c.op ;t ; n « s sq nt, ^ fp gdp jf# r ts w ± m b-i i’h] m >ij „ 

Mitt, 

®ffnfel»«aifca:# “**#w/rJ£" ^? amt 
«s? *«8x, 4 ^mb*m w84 n «#7m (a # * m- 4 w nz >> *w 

it ft ffl 5t * * HM-fi w W #J -f , 


3S*t^: 


-tw 


E! 22.6 it T (1%^) 1973—1995 #*276 A ft ftft# 

& - £, ft in jb ffi 22 .7 ft m t -r 4 # ft ft * ft a ; at, -tit^ft ft 
*-ft* *#***&, loo «#pi $ itft w#t c ft- «r w# n , *&£* 

ft * st r: ft £ * & N* I? * ft a A 4® 4S 2r, St# #. Et M Hj A * .€ ft ft $ ft, 

ftf: *p fT-£ £if_fcft 

t >s ^ a ? it ft in flj -r 4 ft #1 ft a % $ t 

4 y, - g * -r 4 
y,‘ = y, ftrt-t 

av = v,* - y;_, = ft 

ay; =dF 1 * ftftut 
x, = ay ; * - dv; 

Urtp ^..... 

r ■ n- m-& ** # m *&' 




il5 



1974 1976 1978 1980 1982 1984 1986 1988 1990 3 992 1994 


22.6 1973—199S # (AS) SB ffl] H2GC$ 


S 0 -« 4 



1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 

'■m 

ffl 22.7 

Bilk, X, X, 2 # 

$£*? «3Ufi#lt*oT AR(1), *ARIMA(1. 0. 0) «: 

X t 2 = ft + ft X* h, (22.10.1) 




.» 22 * W- ® *T t+ * & ft * .- « « 






ft '.n % m *. si #4 a * it a ar( p ) # s: 


wo ► 


XWo+/J.X? , + ftXj 2 + - + ^?., + », (22.10.2) 

jiklSgi*9ift-* £ /> $ & ti & is * , 

g * r it „ it ■-t- & & ra m *j ;fl ft -:n £ & 13# it % ^ 9 g * ® & ^ >% n + ^ 

-*#^*J»* OfcfrsfcifcflF&XMtJ). ftin^TKtj t #$**.** 

f #»*#*«*£ ***&£&&as*., 

(22.10.1) *ARCH(1) fcStt-'I'W*. tt® (22.10.2) It* 
fc* ARCH (p) #®. # + /.ft*#® + g @Ill3««t*c 

91 arch#®, 

ARCH (1) 

X, 2 = 0.000 6 + 0.164 9X 2 , (22.10.3) 

i= (6.783 1)(2.835 5) jR 2 = 0.028 7 1.997 2 

# + X , 1 

SS9 ift f WSlSftt 0.005) #*£*#] ft *$7 

ftin4«Tf-S Bfr «r ARCH#®, AR(1) # 

W(o 

ft in & * $ f - at fsi jf?itf^-ti ns # a ft * arch # a ft? 

K^Ws, itftffl** A £*8Hi®!ia#S: 

Y, = 0, + &X a , + - + AX* + «, (22.10.4) 

(<-l) fcgJSg&frT#*: 

«,~N[0,(a 0 4 a,«?- v )] (22.10.5) 

ttiEi&a-*, if «, *^*&tt* 0, Hikh- 

vat( m,) = (a 0 + a| « 2 . ,) (22.10.6) 

SP u t AKCH(l)itao 

■##*##» h atjuitt;*®*.* 

ft (t-D $«ft*ft*, /Affi&tB/fSHf£ft$l*.c l2i: £«, 
*7mf*4^t«S!i-SiHJ6-, 3** ft /LftSSFj&ft*® : 

var(«,) = a, 2 - a () + a, u] , +• a 2 «?- 2 + '•* + a f u]-„ (22.10.7) 

ftftm# 

H () : a, = a 2 = ••■ = o p = 0 (22.10.8) 

tH# ft. T . var( «, ) = a„ , BP ? K-tf ARCH 3& & „ 

ft ft ft ft ft 16 JL #* # S') 0 ?, Sr Et ,s #- * fit9J 7 . flk*nTlB!J91MM& 

“r“ a o + «-)M?-i + a 2 uj 2 +— + a^]. (22.10.9) 

• i>* & >* * Mis 




-Jt+ El (22.10.4) *#f!i ft OUS A#, 

ftTGtft/HatS*? F ft ft ft H 0 , fc ^ W ft d± it # nR 2 * 

(22.10.9) tfWSEflh 

nR 2 m ~ X 2 „ (22.10.10) 

@|i& ft , nR 2 S&k & II 45 IS !)J ft g ft' £ 13 |R Tift#: &•? #“ 

*o 

# ARCH « 1 $ m j# ,: £ ARCH $ g ft, u, ft (£ #) 7S #. ® 'A ft 9t * ft 

0fia&fc*T 7 &**(***., 




S«« #- * ARCH &,£ ft at - ft % 3U , m 22.8 ft dJ 7 NYSE ( M ft il # * 

f/ft) 1952—1995 ^ J3tW^fe*ft. [24i Jbffl*M NYSE# 

ft ft ft ft ¥ £ fct * ft # ft g f n ft ft * •ft;, : , ft $ ft f. £ 1987 ft ft tf ft ft ?ft 
j£ ft A fS # ¥l c 


0.2 



- 0.2 


-0.3 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 -_lJ 

1955 1960 1965 1970 1975 1980 1985 1990 1995 

ft# 

® 22.8 NYSE#}«®fe&0££W#t*3Ett;: 1952-1995 

* 7 M B 0 t J3r * ft ft ft ~A % ft, itftlRftft-'h-f-frftftftft 
ft: 

V. = 0i + «, (22.10.11) 

at, *7#IEtfi*, fttflMft# 4* ft a 

ip ft OLS ® 1)3 : 

►Sii 


■* 22 *- ftf /*7>f ft'/ <■/■*«■ //*-#: jff 





( 22 . 10 . 12 ) 


Y, = 0.006 86 
t= (3.883 5) 
d= l .<>21 5 

(»ttftn<5) 0 Silt, £S+#*»H, NYSE## AM ¥=1*19 
ft 0,006 9% o 

*« ®U3#sma, #-fri+ arch(d *ai, 

U\~ 0.001 45 + 0.116 lu)-x (22.10.13) 

t~ (8.8929) (2.6934) « 2 =-0.0136 <<=2.012 1 

J3 (22.10.12) *-frit Am*. 

it itlfW (/> It ft * 0.007), *e**#^****#^ft, BP#* 
ARCH &£„ ftlfl&ifcT XSIft Ml ARCHES, IS. K * ARCH(l) 


ttm arch 


«itifcTA#£4IE#2r2ttWtffe, OLS* 

«fc«*n iE'flE, OLS«t*rit*4'r* (GLS)o ZltM 

77* ARCH , ftffJilSttffi GLSo *Mn*WSfcBft*-fc«9l1*, m 
AllE&liPJBtB 65SS/ 2S , i#Sfl E views, Shazam, Microfit Tfl 


M p a RCH & & #j — -6] & ■£ 


**?£***« a «*. —^aatas d i3#tnti£ 

aaaax^T—# a arch fc^m «««&«;£. 
Bjft, + , << fiut, 

Sai-f-rf iEi+#*M. afl&BMftlft ARCH&J®. 22.23 Sfttar-'t 

m?o 

i 1982 4p “£ST ARCHWSSBl#, ARCH 0 

JttBRWSajStlJT^W^WM, Mtti 

«62 (Bollerslev) ft ft f X S @1 !£&#£ tm (GARCH) & 

vii k.. .... 




So GARCH^S®® GARCH(1, 1), 

^=« 0 + «,*?-!+« 2 «? , ( 22 . 10 . 14 ) 

BP i*n£ arch(i) 

+-#]. a** ; p±_-a*ttw*ftj!f;8. a^*a?ria*r.¥.GARCM(p. 
q), pBfr»e«*#af^w v 8(i-wj§ Q 

GARCH( 1 . 1 ) *ISJ^ftT-'b ARCH( 2 ) 11 , Ifij — 'j'- GARCH< p , q) 

'h ARCH(*+ V ) | 1 0 :!,) 

NYSEK*0ftW-W'f**, —T- 

ARCH( 2 ) ItStWSg 1 , itiftBJJ—t-GARCHd, 1 ) t nltfe 


22.11 ^‘\m=¥- 


1969 1 £—2000 # 1 Jfft&ffift (HWI) ftlSfellk^ (UN) £fS]£!^ 

fk 

% ? H ® W W -t- # >t & ■(# ti # hw i *d un 4: H & S ^ £ & , 

S? I? ft (Marc A.Giammatteo) ti" )S 7 ft T @] !B ^ . 

25 25 

HWI, = Qo + l>,UN,_ i+ <22.11.1) 

1=1 J=t 

25 2S 

UN, = « 0 + ^A,UN,.. + E^HWI C (22.11.2) 

i=\ j=l 

® P3 4#*. £ft,9f&J3r£?a«f±##ifc 
ft* ft W&*. HWI* UN ft ft #£*#****. 

8*t*J} ARIMA jt# : 1971 1 £ —1998 # 12 M [M! 

B0t'L& (¥ /S ) >A¥ /$ JWUk&fbM#.&%., HL 

•f JC * tt**4lL* a ill & & ft # ft 8-J- NT ^ *] * a „ *.# * - ft « ^ H!) a 

m, tlTIA**#!; 3jcm^B9-§ B22.8ft#iBiiR <) 

#-(i«fe^-a^7¥ *t tfc — Bft- 

®i.j& , Clft.it 7 ftT ARIMA <1, 0, 2) 

*»= -0.003 4+ 0.967 8V, ,-0.586 6«,_,-0.405 7«,. 2 
*=(-4.363 8) (67.543 9) (-11.436 1) (-7.953 2) 

(22.11.3) 

H 2 = 0.145 4 <* = 1.980 3 


►S13 


*22* ff. 




*7 Y, *^¥ /$s*ft 

* J f 1119. ft in« ± ia id- rr t + , ft in .t $ $ * 

f j J8 ft £ £- i* £ ft ft « S , # fc *E ft in ft « ft * ft, 


illSMtStt ARCHM: 1947 Sf. 1 ^—2001 * 1 H 

A 7 #* & CPI Aft ft * SI 4ft# J&# + ft £#& ARCH ft A, ftJ'i 
If ft 7 >A 1947 ¥ M S 2001 #. 1 /I ft CPI ft ft u CPI j«t ft ft £ ,s !S * W , 
£ ^ Bt P] 7f ft & * jp- % fit? „ is B22.90r*ftCPlrt* ft - I* ft £ ft jfe ES ft 
*91, fe*dJiJtTTrAttft^it = 

*« ft ft® $3 (22.10.12) fu (22.10.13) 0:* ft ft ft*. £ 1i] IT-£ 1£ rr 

cpi-»*£ ftft-*tf- + t, #ftftiifc*ftft** 0 
A 3? . ft 1;1 # ij *1T ARCH(3) ft a ; 



■77i> 

@0 22.9 

«?= 0.000 052 + 0.339 9« 2 _, + 0.133 H«*_ 2 + 0.092 Ou 1 , 3 
f- (5.189 3) (8.727 0) (3.562 0) (2.538 7) (22.11.4) 

J? 2 = 0.215 3 d = 2.033 4 

ft ifctlrH, il-fi ^ fts£5ft|£, #r W i£ ft ® ,& ft $ 

^ $ a ft ft t# &-14, + wftft, #*£$# 

#«i*GAROTftfia 


§ 22.12 


1. var ^ 8f ® « ft & s cj ft $ m 

2. fi#MI$£0HS£#r*i&$nT: 
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«W«s?s*-44 • it * i& X # X tt 




86$ 


a. WTStt, HHIii (ACF) 

» (PACT) *tj£ + 

acf « PA.CF 

c. mjs it^itt w- m «t re] !p n m acf m pacf, vi m w p?n&f& u a a 

#?&-£•&. ac.* 22.1 J9f&®trains 

ARMAafg+tt p fs, 

JUriSW ARMA(/», </) fllbiSJStfefliWo 

e. fiaws^saif ., *□.&&, WJjifc 

Slit. 

3. VARfiM ftft m ntsfrjfe^fl*fpj05IJ, snft. 

a. fti£ft £ £ .t VAR S -ftK.IEiWK 

iASfflo 

b. ft VAR^^ft, 

an# ib^m. »a * amism w m& . 

c. Sn^® — ftSfcnfiiiFH 

oLs^flfjf-, MiCM^BJrTilfinr usls) ata^^nliB 

(sure) 

d. VAR*H£#jf§4i-|4, mftMftWXSsfeffe, 
W*P-#^|SWIHlWaii!aw > Ma:fi^|RW, 31 £$---$* W £'?*?# fi--£ ft » 

e- 4n#S-/rli##£'T‘}»£-, ttSIttSSRto 

IE0^7i£'Mf($l, AffJ^f rfli^ff VAR 

?+*/««#: (1RF), 

tts:»i-a^»r« VARffijWA-S£#^KW*^jFPiaa# B RfflWHittW 

«jnat 

ta^jcs>saife#tt^ra»#«feT. *—&£#€»: sift, 
w var 

4. Sfnft^^j£#)iT—. ARCH In GARCH^ffi!, ft 111 

*ai«—'hWfitfffi*. S^fMatS&SJfe, W«4N'railt|B|W«gg^r3gtiri6 

*«£= iMusstu, fti^^'tf3 it, -^ss«»«^-a:-46rfprt6iic*±jB 

H ^ ARCH & GARCH #i£ „ 


.# 22 *r 


*/ W /f it * iS *F # : JSF *>' 


►«5 




m 


866 


22.1 

22.2 

22.3 

22.4 

•ft SiL? 

22.5 If VARM&afH«*ftWI?.»J^<E? 

22.6 ft ft 4.3ft AT VAR&MifcM? 

22.7 “*H*±3SS69ft : F!G*l, S'J VAR &&&#)," jAfifaS.E 

i£o 

22.8 Bfc«ft —t vAR<t*gia»aw y Ms:»*rw&— w 

22.9 “WI£9r-«#»rW VAR £SEM*ilff3esjfeM*?E." ttimma 
-&i£o 

22.10 VAR&£ft£«££ft|ti, ft®fl-4*S? 


f«& 

22.11 J*fft£21.l0fj&to FDI (TAWASEIfeA) t« a 
££#»»•& —ARIMA |l s l*aSi®a-Xf|-:W 
^1. 

22.12 xt* 21.1 0f !& ft PCE (fAHSilt ) 

22.11c 

22. 1J *t*21.l8f»WW#4»!Bi:«g«22.11. 

22.14 St*21.lftf»«»*l#**«!fl*22.11 0 

22.15 **13.91**, 

^ VAR Wifi 

22.16 mmmii.i m&ta pce *n pdi jg 3990 1 tsi 

!990¥l]§4^Jti*^Bt$3§<J-T —*£ VAR* IS«, ffl ffliifcftgj 
SMBS***** 1991 4 

21.1 

22.17 a®^®22.16 0 

*22.18 flfflftw-'hawttftfe. 22.ie***!» var* 

sttit-i-i: s 8 an*® «• iftis m m <» 

*22.19 1$-® ft-9 @22.18 22.17.-, 

22.20 #M* 22.4 Wi&W VAR BUBS#. MM lei© 

Oil' k ........ 

r *£S***3*#.^ 




8S7 


22.21 20.20, 

*ftwj? CHS?! ¥itt») 

22.22 #lJffi*17.3^H{WJin**#ll, #Ml«Rfi 5fc¥fcttMfll 

ffitt? *&ft:i>I'^£i(H+li:<, 

22.23 17.3 «t« «»*§,> ?tMjfejta**iS!eiB««i»Tfe 

: 

In Mlj = /?] + /? 2 ln GDP, + In R, + w, 

a. ftftnfflffffJltMftM? 

b. #MS#£ ARCH»;«. 

22.24 #M (22.11.4) 4>^ Ml S3 ARCH (3> £31. 
affJfeitTSnT ARCH (1) M: 

u] = 0.000 000 78+0.373 7a?_, 
f= (7.584 3) (10.235 1) 

jR 2 = 0.139 7 d = L.9806 

^ $n h * & m*■ * a 2 1am m a # ? a- m ^ ® w -h-#. 
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1.1] G.P.K.Box and G. M Jenkins, Time Series Analysis: Forecasting and Con¬ 
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L7j Mn-imir-n&mMiiL, y, no 

t-UWMS£fiY, ,, y,- 2 , -, Y,-*-,MfflX-= ti*]£ ,8*J|$lfc »&* + *:£ 
&ff ! J&»i°u 

\S\ 1979—1980 ^ttJB. 

£«. 1979 1979 ft* Wfilfagfttfci^wa# 

[ 9 : fimjnaa&e# 

m M iI-H?3 !U iMl 0?$ 2i M K-fT it-* o 

1 to J ^TStRBffl-tS a- W tfc & , # S- Terence C. Mills, Time .Sfric.v 
Techniques for Economists , Cambridge University Press, New York, 1990, part 111 „ 
[11. C. A.Sims, ''Macroeconomics and Reality,” F.rmttiweirka , vol.48, 1980, 
PI?. I - 48. 

[ 12 : T.TiyfiJJHsiJRK (MAiXlHia) MX|w)K|fii;ifp ft g :: £$rtj, 

oi.s is if # ft fi r Ti w in .a urn) 

SUM-it: 

[13 i — ift, 

[14. WiiB, U -tf I.Kinal and J. LS. Rattier, “Regional Forecasting Models with 
Vector Autoregression: The Case of New York State, ” Disc union Paper 3 155, Depart- 
ment of Economics, Sum: University of New York at Albany, I982«, 

[15 j AIT-td1 m i" 3E %\ , p t-SBfflfbj™ lift. VAR UlSJ, (m + 

P»< 2 ) T^frWfJteiK 

[l6] Andrew Harvey, The Econometric Analysis of Time Series , The MIT Press, 
2de<i., Cambridge, Mass., 1990, p.83, 
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1007. A.Bera and M. Higgins, “ARCH Models: Properties, Estimation and 

Testing," Journal of Econrnnic Surveys , vol. 7 , 1993, pp. 305 - 366. 

[22] X, ^ X]/n gg 

<fcn«mr*T t fi’tiftjio Tr « t <i, = 


*!>*##&* ■ if **£* 




a!* 2 ; w * 2 = « 0 /(1-^)0 u inm&T- 

AKCH #$ aio 

[24] Gary Koop, Ano/^s «/ 
Economic Data. John Wiley & Sons, New York, 2000 (&&£&)„ HfcUffr&}§£&: &J 
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sea Hit®. 

■ipj“ttw, KB&e«0#SEii-^«aife«i^jaTa -x 

ftU JgliSfo 


a. i ^^mWsmMT- 
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4*®*^# 2 (sigma) , 

fl 

2 r i = *1 + *2 + 


+ X, 


AfnisWiF^ 

1- E' > = «k, k ,3 

2- l]”-l **< = *^,*1. Jt + 

3. ^ . rf 1 ( ^ + &T;) = 

T-tffiftttjfi 1«2* 


= 4 * 3 = 12 


****** ^*,*4 • if*i£?7F#JE 








870 


+ y.) = 22*. + E2» „ 

AWoftlJn, WMWsIfSS WSJStJi: 


ES-o 

J=1 j=l 


s 

r- 1 


(x n + x a + '•■ + x im ) 


= (x n + x 21 + ••• + x nl ) + (x 12 + x 22 
+ •" + (l|„ + x 2 „, + ••• + X„,„) 


+ ••• + X-?) 


22 

1-2222** = S7-iSr.,*«» ***- # * & w a # # # & 

?r £ 

2 n \ ’i VI \ -I R 'v \ tfi 

S n \ ' m , . \ ^ n \ x t/e v i « V“> m 

i-xlji-S** + >«f } = 2si-i£jj-i x n + 2j^iZjj^yv ^ 

4.[2:^] 2 = s: 1 4 + 22::;s;,, 1 ^ 

= ^=l X ' + 2 ^i<^ 0: 

#«g»iPri£A* s 

.11 = Xj. x 2 ... x„ 

08 in, IIx, = x,.x,.x 3 


§ a.2 w*&m. 


(population) g# 

ifciSflJ (sample space), |b| 6935 — 7G'K nt lfife — (sample 

point)* #t)$Q, HH, HT , 7H fH 

TT ES-l'Big^JKMc *■£ HH 

tbasiEffli ht* w»-»c»»aiaEiB, k 

-+W# (event) i£ |s] £Hj— 'I'"?'Si * ffilhU, ^ A ^7lk t lj SS — 

t-EKIn—t-E®, WA, RWHTfqTHSt^SI 

fA, M A fJ5 WiSS&'t', iBSEW-t- 

£«*-**«=. spft-^MutwtbfflWffs-sutwtua, am##® 

Sftto (mutually exclusive), *, $0# HH tf}3&, HT Sit ^ 

sHfeHtfag. (exhaustive), ft) *■£{(]« T—'MSft 

Wn, •*# (a) Pj-f-IEB, (b) M-t- 




VS2J 




5Uk jft (c) 


§ a. 3 


SW 4 A A MW, iE* P (A), »£lgs: 

A ttm&IKi&ftfitiftfel. a-«fe, * -1^*116 ««4&gf* 
■p, au*^- m ^fjTWA wum, mmfext£mm/n%AMmztmm 

(relative frequency) 0 3 A «1B*W-'MRff Hifi 

toil-, 

**»»0U P(A) SWSttSSSc, WSflTttttI: 

1. Xt^i' A 4 \ IKP(A)^U 

2. jBl# A, 6, C, -ttjMUftt—JWP<A + B + C + -) = 1. 
3t* A + B + r;*jj«A jSBtfc, itaife^#fc 

3. All * A. B, C~Mff*ff=, WJ 

P(A + B + C+-) = P<A) + P<B) + P(C) + - 

00 1 . 

***#-«* l *1 6 1, 2, 3, 4, 

5^6$$ 0 £ 6^#0+Eilt##7 W#*£isL 6 

*, *js ««-»*#«*4p& i /6c ft 

Ml, 2, 3, 4, 5^6 *JjW A, ftP(l+2t3 + 4 + 5+6)-l, 

**1,2,3, -#Al*A2*A3f*iill$ I XEft-frW£WtE 

ft a*ft, Vi, z, ••-, 6 & p u + 2 + 3 + 4 + 5 + 6)' p (1) * 

P(2) + - +P(6)=lo 

Itfi 

- + (random 

variable, rv) 0 3i#ESR5$SM^:® T-# X, Y. M t; M {4 iil 

'P^g r s y, 

^ffio-'^WAn, WWISigT, MR«i$6, AHJUS-ffl^AMKl^ft 

X J®|X#l|liPTIB[«9±-: 2, 3, 4, 5, 6, 7, 

8,9, io, ii^i 2 0 a-*■■«, -'r&mmtn 

KislMffifBj'fio 00 An, 't'nvXfy. 

&n tk^6o~65^+±i’iiMftM{g, 
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§ A.4 






x 2 , -, *„ -ft- + *«rv, jtyBft: 

/(x)~P(X = *,) Si = l,2-,*,- 
= 0 S x^x, 

njfttxttMMMBat (pdf), Jt c f>p(x = x / ) SsiSirvXM 

x,. mm* 


Wft^JSr iBIlft X, *T 

11+*•**.-» PDF (3.“T#t B A.l): 


= 2 3 4 5 


3 \ / 4 \ / 5 


7 8 9 10 11 12 


5W4W3W2W1 


Is) IsUsHs) Is) Is) Is) Is) is) Is) ts) 

&&**#* *»6U ££c &£#36*T»TttftA+. (&*•) 

t2, *W + *«-F*3 <&*3 l-f 

ft-f UJ*2, 



2 3 4 5 6 7 


9 10 II 12 


fflA.l 




^x^-a^rvo SHfM/U) £ x W pdf in JR Tie&#*&:£! 
/U»0 


»*A 





f{x)dx = 1 

J - CO 

b f(x)dx = P(a< x^b) 

a 

fix)dx MfTGf 

mpia^x^b) m xdfta s& kibj±««*. ffljusrajM^. 

0 A.2c 



IB A.2 atSB6ta3£*fci«¥®Ka« 

*ma#»-'T*3Ett, WftW-tl&filfiSBaKW, i#4u@A.2«i 

(a, b), 7N§sn»m c 

W 3. 

#**»TafASit: 


/(a:)~-g-x 2 0^x=^3 


o m 3 m x, fu)x», #■.& 


n I , 

77^- djr = 1 „ < i± : it 
o y 




X 

27' 


= U) th*iA4 0 ^ I 4.P3W 
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Y|«6 ft ft# A 0.35; ffc 
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/(>) = Y S PDF 
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&•£. Usinift, S Yfi^fn, 
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875 ft a , *# Y ft it #- PDF fj : 

f(y = 3) = X/(x,y) = 0.27 + 0.08 + 0.16 + 0 = 0.51 
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2 . &#**!*£?*», K'J; 
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#1 13- 

#JS*PT PDF: 


a -2 1 

- tt \ A. 1 

/(-r) g g 

f-A: 

E(X) 

A 

= ^ 

8 



2 

2 

8 


1l 



830 ► 
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5 -i 
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4. to* X to YM£|®M», PJ: 
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var( X — Y) = var( X) + var( Y) 
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var( aX + bY ) = <z 2 var( X) + b 2 v ar( Y) 

to tk 
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cov(X,Y) = yi ^ (X-/Q( Y ^ /Q/(»r, .y) 

y f 

= ^5>Y/(*,y) - /-' J /'. y 

.v » 
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J — QO J - 03 

* OO f to 

— x 3 r/(x,y)dx dv ~ VxVy 

• - CO J — <o 
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cov(X, Y) = £UY)-/^ 

= E(XY) = £(X)E( Y) = ^ y 

= 0 **X^Vft± 

2. cov( a + bX ,c + d Y) = bd cov( X , Y) 

S4 J a% c ^0 S□ 
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«4 PDF, ibftfl]*# X ft 

6« 11 * ffle.fr*, = E (X) = 1.03 n y =E{ Y) = 

4.47, 

E(XY) = XYA*.y) 

= ( -2)(3)(0.27) + (0)<3)(0.08) + (2)(3)(0.16) + (3)(3)(0) 

+ ( — 2) (6)(0) + (0X6X0.04) + (2)(6)(0.10) + (3)(6)(0.35) 

= 6.84 

0ft, 

cov(X, Y) = E( XY) - 

= 6.84-(L. 03X4.47) 
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Cpv(X, Y) Cpv( X , Y) 

^ -J | var(X)var( Y ) [ 

(linear association) W-'N**, 

■zm& -1-^1 2M , - 1 , m + 1 . 

TiSL: 

cov( X , Y) - (Otfjjtfj, 


« 16. 

11 £ til ft PDF * * # tfj o, = 2.05 *> 0> = 1.50. * Hi # ffi » lb 
cov (X, Y) = 2.24„ SJb. ft ll'l # it p to 2.24 *2.05) 

(1.50)= 0.73 o 

4- xfo y =f@£: 

vax(X * Y) = var(X) + var( Y) + 2cov( X, Y) 

= var(x) + var( Y) + 2pcp y 
var( X - Y) = var( X) + var( Y) - 2cov( X, Y) 

= var( X ) + var( Y) - 1pop y 

M, iun x *a yM cov<x, y) aw, va r(x+ 

Y) fq var(X — Y) var(X) + var( Y) 0 

_Lj4i&*««r*r*nT f 4> S" =1 x i = x, + x 2 + - + x„, ffi|**<£«£- 

Sx,-«*\££: 

var( ^J.rr ; ) = 2 varX, + 2 ^ cov( X,, X ; ) 
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= 2 varX .- ■* 2 

i- I »<> 

var( X, + X 2 + X 3 ) = varX, + varX 2 + varX 3 + 2cov( X ,, X 2 ) 
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— varX, + varX 2 + varXj + 2^,2^, cr 2 
+ *3 4 2^23^2 tf 3 

S* <f, , <* 2 fa a 3 x,, x 2 fq x 3 , ifn p 12 M x, fn x, £|B)« 

man, Pu m x, w x 3 ft ,s x 2 # x 3 

^ISCo 
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- xf(x Y = y) dx ^fp ^ X ift 
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A* E(X! Y=jy) Y=y MX HAftgm. m /(X| Y=y) tk X 

WfcttPDF. giUtkfeX y«Ittffli£(yix = x ) 0 

&#» 3 M as, e( xi y)s*tf=®a YK-tas, m 

W,^lo ft E(X| Y = j)'m^Y M—'HSiett, jgfUt E( x i y = 

^ Y-yWXMftMW?: 

var(X I y = y) = E|[X - E(X I Y = ;y)] J \ Y = y\ 

= l][x- e(x i y = y)] 2 /u i y = y ) 

'CO 

= J J.X- E(X I Y = y)] 2 /U I y = ;y)d* ***Xft$*W 

885 99 17. 

M 4 £( YlX = 2)^o var( Y| X = 2) 

E( Y i X = 2) - Sy/( Y = ji | X = 2) 

y 

= 3/( Y = 3 I X f 2) + 6/( Y = 6 I X = 2) 

= 3(0.16/0.26) + 6(0.10/0.26) 

= 4.15 

i±:/(Y = 3 I X = 2) = /< Y = 3.X = 2)//(X = 2) = 0.16/0.26, 
W/( Y = 6 I X = 2) = /( Y = 6,X = 2) //<X = 2) = 0.10/0.26, ft IU : 
var( Y I X = 2) = ^J[ Y - £( Y I X = 2)] 2 /( Y I X = 2) 

V 

= (3 - 4.15) 2 (0.16/0.26) + (6 - 4.15) 2 <0.10/0.26) 
= 2.13 
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3. s- XftiYmiL, m FA Y\X) = E( Y)„ 

ffiMfi, «9f&jie X T Y Y 

4. i&ftSSS/SH'J (the law of iterated expectations) , Y 60 

E{ Y) X 60&ft«]ME( Y|X) £|h]60 

E(Y) = E X [E( Y IX)] 
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lf§£ x *S»x«fi#ia. 1 SS 
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*r wsjcm^wsj Ymm-WEm, mx^mm 
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6. var(Y)=ELvar(Y|X)] + var[E(Y|X)]; BP Y 60 (*&#) 

T Y W*fl--^rSW»l3a-^ Y«fctt»liB«-J&*£;t*o 
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©i 
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^9 PDF, D* D.l 
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ALij MUfiftfcl: 


X — u J n ( X — u) 
z — - -£r — - 

a /.n. g 


iV(O.l) 
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*, = 10 *» £ 2 = 8. (a) 3.4* HAS** (b) 5.8*31 

Aft FttWfl^, 

S*D.3, i£ * M ^ ^ # (a) 0-05 fP (b) 0.Q1„ 

4. MAL-frSBTftj 
*s 

nuti£. edaffi, Fii*ia^iim8i^^*? , if-i'fi 

eu 23. 

4- *, = 20 #j *2= 120, ft AUfcft 5%«.JF-F ft* 1.48„ Bit, 

A|F= (20) (1.48) =29.6 0 W * §*,£*20ft x 2 > 5%i|fc* X 2 itft* 
31.4U 

JWffii&-«, t, x 2 *> ww 


in*-'NM 4 »LM x (j*M> (pdf) ft ; 
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p(x = o) = 1 - p 

P{X-\)-p 

“jk*” mm (jH««nmf§si**(»ft 

*), SPA, (J#±«C**) fiiKi&'/fftc 

3EM, 

E(X) = [lx/>(X=l)+0x />{ X = 0) ] - /> 
var( X) — pq 

*4' g= (1 -p), BP “&®” 


$■« miki& 
M&# “)£*" ««$« rTn “fcWT M«*#*g= (l -/>), gx* 
7K H PJ X . It PDF A : 

f(X) = (”)?'<I-*)■-' 

.r jjtttift+aaiwac#, m. 

{")= _ ni _ 

\x) •* • ( n ~ j:) ! 

&M n! mtt "n Mfifr*", «(»-l)(«-2)-l. 

E{X) = np 

var( X) = n/5(l ~ P) = npq 

t«n« urn ftani. 60 &&#!&«.$, MM p = 0.5, K 

= 100 « X = 60 ft A Jt5£, Hi *£ * a 

ftnmtf IB , T 


$n£ —'MStfl&B X M PDFi% : 

Z. “ A 3 J 

/(X) = -— r~ J^O.1,2,.* A >0 

a:! 

SPA*aKM.m«^. »<&*>*•*«* J'—^h#» A£ 
Mlfrffifi. A, BP, 

E(X) = var(X) = A 


»-*A *kit-# + tto ■£ =F M .% M. *> 


►*« 





*n«-<n* li^tt isi w m si w -a, vmm r m t is•$• & & 

Wit*. fcfciu-'MttlfiJS (Lt^rift 5 5>#t*) $#- -/|Mtt 


A. 7 ^i+lfltf 


896 sin#!® rffaifeii^^ & asm*! mm 

M-'MSfiMft X »&*-«-*#*•. Win, 

Maguire ww^#»<a, mmm, % rifi 
aisfwstffitfijeaww— y h*ee*p«a4J'tnw, *4'* 

* (random sample) , ^$0 ftt#Sfco L5] 3i 

(problem of estimation)^ + 

jfiffiTi-fPKRIfeH-o 


£ 


/»» V 


tt i+ 


*ra.tt«jfe, 4 - x 0 )&<j—•Mssw^st, e 

(fcittfc tffi*jfcJ8., MftHir—4**n#» ; fMJtoitifc 

ji«a*iiii*rw)o BPftfnwaa^PDp, & 

initt*4Mr, fffi, =f*, PDF«JR->:^* » 

0 = f (x ,, X 2 , '"» X„ ) 

WJSGIJt tfW—'N&i+So & ^®-4SB+ft (statistic) ^ -i^tti+a (es¬ 
timator), 

(estimate) jfifetK it ft, 0 * 9 AW *M «- + B§ ft , & '’TIK'Eff-ffc— 

4B8til£* 0 dfcSmft&7-4ft!l|jft&3S, e. 

fcfcinift, So^4: 

§ - ~(x ( +Xj+ ••• + X„ ) ~ X 

W&xttJgftJSMB* (ifctfffi) jraJR- 

*-ftfr«IT 1 ffiX = 50, «S), 

Tt#S (-ft) fti+tt, Mfttti+ft (point 

to r) 0 
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MSf-WIStiSS.* - r#-# « JT * JE sfi 


estima- 




IE I'b] fc it 


89? 


0, (a-j, _r 2 • "■ • -O ^ ® 2 (-ti , x 2 > ■" > x„ ) Ifij flf 0 WHtffliHfi. 

ffi 8 , fn §2 fl^-Si«F'n 7 f§!t (PPtt*)i »TJSL, 

sffjutRjt 9JW«AKjBiw-t*Rr«ie 

So 

E(BflttTl-Bf«SW±S*ASttil'*tt«»^«E*^*o Win. nfBlfiE 

H, SU*M X&iKiS^«frW, Mtf **Jlt X t&SjKiStfMjM. 
m = M (£*&{£). Jim = c 2 /n, KM'* R*3iSifc, flittS X 

W#l#lR«45^*'JiX-~,V( / i. a 2 /n), 0Jtfc. Jn*«ffl«3gKW: 

X + 2-^ 

■In 

*pfomiimwmmggKwmm&o.95itt95%M i fcm&izmM t ,*, m 

h «]—t-ENftito it® k®0r«frttK|SiHfclg”F 
x, fttMffiviMo 

E-SUfi, 0, ffl 0 2 . 

* xfiMSSSc, 

Pr(9,<d0 2 ) = l -a 0<«<1 

§m&, ffimwim, ,M,iija 2 MK|iflMSrtf£0IKi»Si-<^ itm 

N®#j% 0 1 - a WIft IS I'b) (confidence interval) , rffi 1 - alfo'J-l 

SHS&I& {confidence coefficient) „ #|$U a = O.OS, JWJ 1 - a = 0.95 , ®iUJiQS 

sfitts-t-aessAo.ys wR^Kiu, jus (si) att-Kmas® 

SfnttffiS lOO-WM 

95«i*fistw D 0.9511*, 95%*© 

s c —Asia, jn*fie*#&i-«, ""tioo(i-a)%afifK 

I®1. tfc M. . a lifc & ill 0f 3® £Kj S 3? (tt) tK ¥ (level of significance) sSt 5fS 

i mm. % a .8 

®i| 24. 

>A&#&-"M00 AWRItt#*, *¥*&*»* 67 *•<)-, 

(=,x) ^--t 95%Sts EfiL 

*i:ad*!>, X~N<*. o 2 /n) c £**]*«. 41* X~N(;/,2.5 ? 400)„ 

D.l °T Jt: 


X - 1.96 



jx<X + 1.96 


m&- a 


n if- * * ft & t= m & m v 


►845 




tt it * >£ 


► 


^4-iE#ibftT«lffi#l«F95%c BJt, it A E ^ ill /* ft - A 95% K Is E 
f«| a crfPnfiftA, K#fHt^95%*«EPI*: 

66.51< / »<67.49 

***si#w*:t + , eism* *■ 95 % « rrft*fe^^r 

M. -Aft* fill, ft*. S«aff]TTGl**tt.Kfi!l[X+- 

1.96(ff (jl iP^oJKUlt*-A#-E ft (66.51, 

67.49) -fe# jx #fe*£ 95% , - BitA EfiftE£ T , 
iOf^-lo Hfl]»raa«l, R**rft#ifcttES, #- 100 A + #A 95 AA 
**/«; , lo 


fgifit, (L) (LS), (2) IXfc 

*& (MU (3) (MOM) RK-jtr-ni^S (GMM) „ fHfi 

E.s*T«Mii?i»Bir(?i*ittwLS*. «inx&PiGwir*T^ 

mr ml Hr. ®&#*fe«6Lra'srs»^. 

ML # Jg ft £ m M m t& m ft (likelihood function) D * $. ^ a - M ., 

Mf®«* X®PDF/(x,eORiftffeA-A#fi( fl, KfnfiliiPDF (tfcSn 
pmmi£-«#?u), ffl*in^aa#«:fic «««fn#s !*ax ®«— 

a n PDF f: : 

j?(*i. ^2. •”. •*„; 6) 

tjT'gfe -Ai$fi#t#A, fdf^J&^A PDF® 

«: 


f'(x l ,x 2 ,'-,t„-,6) = /(.r, ;9)f(x 2 i9)--f( j, ;0) 

PDF&£st*fcf* 0 &ee$q, 

««i ana #*•£#&*& a *,, J2 , -. a-,, 
wea-Assu *in#R#pDF»«iafta» clf) 

ftL 

L(ft;.T, , a:,,-- ,JT„) = /( ar, ; 0)/( ,r 2 : 5) — /(./„; 0) 

e ® m*) ummm Lffjam, %7&¥.hmir 

is, OogD, suwt 

wam#a«i. * 






tin q *1 @!B#isa®aa -« (si* 4 #«b a)o 

SOD ft] 25 . 

mk.r lt * 2 . -, x „* p * 


L(x, ,x 2 , ■•• ,x„;A) — 


* A A J 'e a A"« e A A 


A-, x 


x,! x 2 ! 


“**A^ 


x i! x: 2 '-x„! 


, Jil'J $ & : 


l°g( Xj «x 2 ,---,x„ ; A) = - kA + x.LogA - logc 

* + logc= II X,!, A #4, ftCj#Si] [ - * + ( £. r ,) /A] . 

4*t4ftJ&-'4*Jfc A m( = ( V x .) /„ = x, &&&*&# 

ft A ft ML ft it ft „ 

S 38 3 . 4 t, *«HKJl#*}g»S|jia.ttiJe#fiEM 0 fi 8 *U:JiR 3 a 
Ni&A', E *£ ffl #& itfc T 7 — 'F MOM 0 fF^J MOM f)iJ", GMMI 

**ftA9&TH£BSfl-arW* s 

aawiattawwe. 




Sftlfto Jn*-4ttif*d «»«<£*«*. gp 

E(B) = 6 


E(B)-d = 0 

SfciiU£0 8j-4*«tttf-«, iu*ii4a^FJS:fc, 

W, .&«««*(-* SuT: 

ffi&(9) = E<§)- 6 

= BP§p§^®M, Mitt®*:?* 

£jifir_t, a. g, 7-saw 

fttti&SSi, sue#4*4, f$ 

titara^Tjtfio 
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m&A 




£(§i) =6 


E($i) 


00 A.8 

suhTrg (tt ) 0 m d M-ffiTt-aa, murntt e m- fir«ri^wi-f*i+ -a m 
*-£«'bsSB£*y$. wm^sowa/h^stt-^ao m A.9M,/u»ji:Bs 
sc e w^nstHtdi, 9 2 a9 3 ia&'effiw«#^» mm*, d,m%£ 
BE/J'T 9, tM'Tfl* W« Srtn, ffiSRtf = ^fll«tfiH-fi«iS, JjStlft 
'Jvfr8«u ©.a£*dj (Aft-*?) 

Stt?c«^WSfe-tei+« 0 *n*9 l fld 2 **Mi«^**ffi*+tt > Wn_EL 
0 2 !»;*£, J®J 3, 

ttittto it#, A.9 d, *n * 2l 2, tfi ;)!•*{£ j£« 



90? 


®A.9 

SSftteSic Sn*fl lift 

i£S0W-^tMSi+tt. m!ia, 

x = ~ S X, = -^-(X, + X 2 + - + X„) 

S-T-eM Xffi»-^*tta»HiffifJ&-'l'gi14'fi!iitft 0 


(blue) c aiMMttitasikfttt* ^iiiw, # 


$ 4 $ ► 








1, flSfBfia^BLUE, 

• iMSStR (MSE) fti+*o •i'fftti-fi & AS^iS (MSE) ££.3l: 
MSE(&) = E(J - 6) 2 
Mf 0WH, 

var (&)= ET£ • E(0) ] 2 

«#M£9Jft I 3 1 : var(0)fftttf & IS ^ M ffo'# « M , ffi 

MSE(&)5l!]$jM* 0 * j&jrF: 

MSE(&) = E(a-tf) 2 

= E[ff-E(B) + E(&) - 0] 2 

-E[0 E(@)j i +E[£(^)-0i 2 +2E[@-E(@)][E($)-e] 

= E[(9 - E(d) J 2 + E[ E(&) - $] 2 E * jg - JJE* if 16 

= var( 0) + bias( $ ) 2 

= 0 

S«. Jftj MSE (0 ) — var(0) o 

0r iHft/h MSE mm . Sfc&ltffiSaSMfKl -'i'ftif t#£+Mj£ MSE * 
+W • t'-fi-U «| M#PJ, WftttaTa#ft9—'Mfttl**, 

suftis *7ftn*/K*rg, &#m»t 

*H A.iott/USF±WiftW. 03+ 0 2 «ft«iSI, 

&m, ft«+. 

Mai, st#ffl«!JSk/J'MSE*jPJc 





ffiA.10 «@Jrfr£;£l5]M«$i 


m&A. & if & # ft 4?-T-&l&jrjg 


kS49 







ainUMSif* 9fi«W»JS3E«ffiit*. $u* 

lim£( §„) = 0 

*4* K **w, limits®, m »—*»;£* „ * 

R'j-es ^ «*-*«?, fiiMixs 

#«8ft5iwT£i: 

5 , = ’Em*-*:) 2 

n 

srwffiWi 

£< S 2 > = 0- 2 (l --£-) 

<r 2 M^l, MM, |fll?S#r « 3cH43iis*f 

*, £(s ? ) ®r»)^ps ^ 2 ; ^M'esifia^wWo 
so,? -stto a&=m®0, ttas-t- 

icttttitSo m A.n®^T&-&a= 



ffiA.ii ffi#*ifi±i?o$ifcW dffj#* 
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90i 


50, sofn loo ftj S =, Humffiyx, 

ST- * = 25 W & rtiTEWttittftfliiFmJtfl *'IMX (SRIt 

«w**, (ap e khi«#.«'», wa 

•&W:7r£i6.&3£'K *n#MR»t (BPS «S:Pa»*Bt), S ti#-*J|fcftT3J 

flpmffme %-e w-^-a 

ttttittt. 

giEjSUftift, MS S -t-ffjt'MftlEft a fi5«$ 

if i, feitsejte W--t-Sicttfeittto 
limPl I f) - o\ < ai =1 e >o 

K* pn««„ 

pLimS = 0 

g + plini«;Kte$M e 

ft J&BI*#*3ERll!i«*, WiKfltfift#© 1 ? 
« *PS±&lf* MSECS) H I F^ 0 [SST 

mse(&), tfe J 

■©J 26. 

4- X,, X 2 , ••-, X„ ** ,, fo^^a- 2 

il9Mf *fttt X ft/I 

& & # a i)- # "Sf ^E(X)=p f» var(X) = <* 2 /w D 0 E(X) = ^ ffi jfcit# 
* X ftftft ft. fSf!] . M# » XH***, var (X) ft f- *» >A 

® X ft * iff. 

1. fM (Slutsky) -fi®. jD#d&0 ft —t— Scilft-i+a, #1®* 

h(B) & Id: 

plim/j ( b) - h(0} 

n -O’ 

Silt, $nJ£ 3 fed ft—4-’-HcttffirH&, PS] l/S teS1/0 ft— t 
:*; logCDifeft logCtf)^-^—Scttftttato &®&'H±®*fJW!BflaiE3f 
e Wt&i&, M 3 fee ft—t-XCSfeif 1L BP £<£) = e), 8P 

i/0 m i/e ft-^Ed-fttf-##***} ep e(i/3)?±\/e(M \/e> 

2. ft* b *—*■#, pj : 

plim& — b 

3. SDJR0,«0 2 iPS-att-tei|-!ft, PSJ-. 

plim(S, + 3 2 ) - plimS, + plimS 2 

Msi 


#*a «e ;#■ & * a&rm&x % 




plim(& 1 9 2 ) = plim& 1 prLm & 2 
/M plim 0 3 

p,im 1 r 2 ) = pHm 0 2 

iBW'Mti Islf £ #JJq, £(d,/d 2 )^ 

e(9,)/e(9 2 ), £(9,3 2 )^EO t )E(9 2 ). Eifn, 5(5* ffl @ 2 safe 

MSHriuifilMSIW, £(9 1 d 2 ) = £(d I )E(^)o 

ms j«i0®tto &(nid b mm## 

H (asymptotic variance) c SO* 0 fi - 3Sft JB. IS £K)illj£ 31/h T (? £K) f»T.W; 

"tT — , R'Jffr o (asymptotically efficient)„ 

SrffilE&tt, in*-- 

e-T-TE^Hi, ttftfcSWjEIEiSiHrWa 04 in, SU* X,. 

x 2 , -, x„mmuzio 1 waft.tLiES^^a, m#*# 

® X *i£&/h#;fcl5t:fc## l f 3 iPS!il n 3?£)ffcv a 2 /n ?J Jj';£&*)IE&5>l f ii3E 
*, X, fiW,t rr 2 i&ifrEWfftiffl* —£iEjg#-*IKjgg 

t, X SBJliU *tf«u a 2 /n £&#*-**; &J5k 

&, HtffflMsA/J' » p %ams a 2 /n 

se£_l, 

a.8 mfmm-. mzmz 

v ,- if-■ -tj a a a a » ft ns itft w m - xt •£ # $ e be « 1 5 > #r a ff? it m 
hs . aw n@„ 

fi®'t4awi^s(nrftiitfen>‘o «$«ta*a x w-ti»&&«¥#?&a 

®/(.r; 5). &«f» 0 ££■;!&«»£». &M 

a, & r& 0 afiafRit a-tflii+a & 

“fflff"? \fJTlSL, 6 = 6- , SS9’|-fSSS3 (M 

fK;) PDF/U; d = 6') I*? &{gi& 

**»»*«+, « = (■****) <Sig [null (or maintained) hypothe¬ 
sis] #a#ieiUH 0 , H, WWMtt (alter¬ 
native hypothesis) S54&8£iHi,>. #il5o, H, d^B' a (Si: 

ISM 3 ® ff 0 W H, #»Be* H, fa h 2j ) 

»«□!«£«* tttffiaw, 

ro. (t?t) (is-) -^m f ssnaft'B^aaa 

a, Win, 5n*x~N(^, cr 2 ), ^j.«ri)s#: 

H [>; p=L5 *j ^ = 2 

Stt -tfiMMUffi* m 






H 0 : — 15 a >2 


«$£!&*£>+* (test statistic) , Aft H 

(X), $Hnte-£rfeJ: 

X < ~jV( /< , < j 2 ) = jV( /1 ,2.5 2 ) 

X = 67 n = 100 

3MM 


H„t M ~ m' = 69 
Hi 1 ^69 

NM: &+«**#** X « 67 8 ^®* 69 «&#iei? %% 

±, m^ x M ', -®jaa«n*r rt 

*£#*£ X fiSJ£«Sifi: *v” D J£? *ria«» 
(1) *(&KfUfe#l (2) MISM, 
mutkU'tt^mm-zsibo 


ft IS sb] ;£ 


B*X,-~n(*«,* 2 ), 0r&( *«]*)£***# ft X W^^ffis 

X — N( ft, a 2 / n) 

«*fciitTX IS**#*. *#4**11 X &SLn H-+ 100(1-«) afs 

Efei, v= a** 96? in*fe$, *fll«*iE*dl 

»fi«s %!?*£&****,, 0USn, ® a = D .05, ®n#W — 

+ 95%**Kffl. SMMfcK|B|'&£ ft', * ; J i a*tojB*»K|B|48 100'h 

9 s , *{na*iE#dU£i«a e 

IX~N( ? , a 2 /n), RI 

Z,~ ~T^~ N(0,1) 

<j/v n 

Pr( - 1.96<Z,<1.96) =0.95 

907 gp 

Pr(-1.96<^#< 1.96^0.95 


M5J 


a m. it# *p#3*tTHtitr*. yj 
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854 



X - 1 .96 



= 0.95 


^^M&AjfcMiina, in^&A, 

4n^T^AM£*&;£„ 

mmmmm 1 ?-, amasii. f .ft<j-^95%.a'fsErai, n& 


66.51< M sJ67.49 

p-69, 95%*^miSmifeK t* £69 W)M 

»««„ »A.i2ittrjs-MWJiffsxo 



ffl A.12 ft#} 95%«egfa] 


(acceptance 

region)o ttSttUftH K#«l L critical region ( s) ] ^ 

[region(s)of rejection] 0 -ScS^E69 AT PR ( ^ fft ) MHSSf® 
#tfc (critical values) o SPA, Affixin 31® &H.M Ag$E 

m, nA^m^mxmx-, spjotw^^ 0 

mkimm, h 0 w, min°mmm%$%!%■. 

O) H 0 . £»lffi (®) Igft® (type 

I error), Min, «±W+ X = 67 ^ nfM*&J$M69 Wfi.# a j£# (2) 
-A*®AATJE«r H 0 „ i£Ri)®[ (&) II (type 

fl error), fcSjit, «««»#**£* ,x »ffi, MKISffi—#¥S, Wffi* 

i mm n *#*<, 

feft Ho^tgfrS 

H& iii¥l 
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bpm i n^iSMfi&E/® 

So rant, tt&m 

o.oi ^ o.o5, 

a, (level of signifi¬ 
cance), iffiii3S«®ffl«*Tfi*/j, -/?#**# 

&3®J3& (power of the test) o ii'EIISfe — tfiS® 

iawtgA 0 «sasitvgsn o.oi (&i%) ^0.05 

( 5 %) w?k^±, *afifis/ j*/M fc« 

*»»*, a»^--T#mnW33tftf 0 (sii c 

4> X~N( m , 100); BP X mtki%1M.$}f i mim*! 100 ® 

/£ a = 0.05o iSPn 

r*x*msm. mmiMM 

#*^{S&=S X~ N (ft, 100/25) o H it, &@rS£,« = 5 #»1 

SHK«T, x 95» WaaKPI* (ff ±1.96 V 100/25) = ,.±3.92, BP 
(46.08, 53-92)o 46.08 53.92 ft X «fc&j&Tflfcjf-R 

a* 46.08 ^at 53 . 92 , sainttstt 

min*K£tt p 50, x»feJ-.J6i|R3?.K«W«**^2l?? M 

/i = 48, ft = 52 y fO /y = 56<, $P * it & *t ± & $ 4’ # f£ fa 

-T^5£, STU}®)£ <t 2 =100, 0rUtf/£j& 

m A.13 <|»WK*K«*W75+tf fcfitt*** X &A}g&EM&« 
m a inffcSm»fiE»i|5#. 0.17 (#,,=48), 0.05 (*f 

ft = 50), 0.17 {5$ ft = 52) ifflO.85 (Jit/. =56). «J lit # * , KI /. 

(£M/*«S0) (tSS^H, 

»**»«», 1S*6W*K««/K 

Ast±#, AMjafitta #&&%%&&)■&—&. mmfc®. 
wits 1 = 

A$J$St8§®Cffl (power function graph) £ftEA.14, Wf U125:—# 
#fll*a—A. SpMUf^«J®^»^A5<l38E®S5 (power curve)„ 

aftfSEft^sea®. iiif®«tife«aiss» o-«) **Hii**iei#g 
95%a«*ttJ6ft*in*ftaa-^*^* 5 % 

I -S^fOTiSlS 100 5 *£*-“+*««*, 


Hi* A + ^ 


► 555 






n = 48 


OV) 



J_L 


44 4& 48 50 52 34 56 58 60 62 



SB 4.13 & H=10, a = 15, W fi = 48, 50, 52 s£ 56 W X SH: #i=50 

T, a=0.05 X<46.1 §X X>S3.9 0 *EiS*^7 X ftlSAlg 

0.17 (>i=48) 0.17 (/* = 52) 

0.05 </* = SO) 0.85 (#i = 56! 







BA.14 #N = 25, «r = 10 m e = 0.05 B=f, «K(SiS /* = SO W^Sfc® JS 

*«*2o f it* 3 . 552 c iUKD.2 
3.552 0.001 

<^n) ■£0.002 mm * *nui»f»«itt 3.552 *#.0.001 -a 0.002 

*¥±*£>+±11* 0.001 i£* 0.002, 

flS&o 

aft-sttitftttfiwffeffiftifeawftii-ttftsfett'ri-ftw p fifjep 

H&, RSBJtg, 
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Z i = ^- 7 ^~N( 0,1) 
tr/v n 

(ft«m«iit»), ffi*; * W* S* 
mm, fiSD.*«jnaSff#ffiH 4 TffiS/« = ^ # , snsKteSttwajz,-, $ 

ife/J'^ 5%^ i% , -sa*«as*, 

m, jg£l;ftft«E&;£&ttfti|-ft (BPZSEi+fi) ast«ist/< = / 

•i*‘««a>*o zsst, »]&«*> zt&gks 

iim^o 

EISUftfllfl^JT, SH*/« = ,£* =69, JSW Z§B+S$* : 



67 ~69 


2.5//100 
= -2/0.25= -8 

fi—TjEsSfl-flrfcD.i. {I»#SiJSnilt-^ z 
(it* aaj3*-3wzew«^sw*o.ooio sjit, jgas«z{gMismft 
W'T.) siit, Brffisftp=69a^««uBa ; x % 6? h 

m A.uxtamtaaT-^KiK. 



lA.15 ZStitSW#* 

mwm.) £&*«, nn 

airwM6a«fliiajg«ftaja®tt 0 w— 

I £«««**«. #J*n, & a = o.05, ft 

►857 


m*.a + 





-i.96ns i.96 m 5% oikmie&m 

tt«(2.5%) 0 z&-8o 

912 k2.5%/h»^, &«*»«#. &m& 

wtitt&pjmffi z= _tm*»s *#**«-*# «Hii» 

aftaffi#!tt»a:tffi«i»^*jEJS!isnT = 

SN* 1. $i££g&{gi5 H 0 H, (#J$fl, H t) : fx =69 ft H 3 : ^69). 

09k2. JSHtfcSfcffcttS mim, X). 

*fr*3. 00 SP, X~ N {/x, c 2 /n ). 

#»4, (W&lMttNM) ao 

#*5. #:£ —+100 (l - «)%JH&ai&l„ 

(Win ^ = =69) gAittMttBP# 

S«» JMI*SffilfedB#HS«. ®iP*‘fi#*jH;E|Ti!^^ (BP-HA 
fl&#). «»Tigi 6 ft*HRtto iEft, 
flsjEftWft 100% a 


# ^ % m 


£ +, *4- #*«lsrF*# Aft: 

Hbel Paul G. : Introduction to Mathematical Statistics,, 4th ed. , John Wi¬ 
ley & Sons, New York, 1974. A + # ft ft &# ft 4+ # ® ft J# T - +# flf 
#«*?!, 

Freund, JohnE., and Ronald E. WalpoLe: Mathematical Statistics , 3d 
ed. , Prentice Hall, Englewood Cliffs, N. j . , 1980. i& + 3 iJt if W fi — A 

An##, 

Mood, Alexander M. , Franklin A. Graybili, and Duane C. Bose: Intro¬ 
duction to the Theory of Statistics, 3d ed. , McGraw-Hill, New York, 1974. 
&Afti|-#«ifc#- + £iB#*# I is. IbfrWAJi i£*o 

Newbold, Paul; Statistics Jnr Bu siness and Economics , PrenticeHall, En- 
glewood Cliffs, N. J. , 1984. i& -£• # 

****|B|*#rt#. 

[M# AM] 

[1] a#, -^a*###*******-^*, %. 

+83 H , it£ ft Alpha C. Chiang, Fundamental Methods of Mathematical Eco- 
nomics , 3d ed. , McGraw-Hill, 1984, Chap. 2 0 

[2] #*R. G. IX Allen, BaJiV t 

London, 1964, p. 104 o 

* 5S ^*5^i «* 




L3j tt ; IV(x)6.x = 0 o 

J a 

[4] Tf <2- x - y)dx d y = {2x ~ - Ty ) d.y 

Jo L Jo JO ' ^ . 



ft! ti&X (Sfy -y 2 /2) ' 1 WT & ift* 0 * ‘l>A9* 

j! = l4fcWi:Rffifti, ifij** = 0ifcMTRffi*0. u 

'.5] -$■ X, , X 2 , •••, X„ * « 4-f$#I.g£§. RS&^PDFSj/U,, x z , -, ,r„)„ #1 
fix I ,X 2 , — ,x n ) = f{xi)f(x 2 )-" fix.) 

K-4> fix) x m^pdf, !®m x,, x 3 , -, x„ ttje-^BtPDF 

/(*.)*«*#«*/>* » ftBHl#*. 

[6] ®fi-i9!T'TS*2!lH(9)' 2 -[£<@>j 2 -e£(0) + 5E(d)| =0, ®T 

&e[e(») - e ] 2 =;e(S)-< n 2 = 

.7] Si^niffe, !im £($„) = (? #1 Um„ ,„var{$,,) =0<, 

',8] SnT it§ tF Helen ML Walker and Joseph lev. Statistical Inference , 
Holt, Rinehart an Winston, New York, 1953, pp. 161 -- 162o 


ftt* a a.n-* +&% 


V8S9 






jp«. mta^raw, ifi&^jfflffMM. , m% 

§ B. 1 


m 15 $ 

m i$ j f ; g is ■- m m ■& tc % m&B m n m - ^ fe a- ® $ *g „ % w m m ®, 

—'t'ftfrlSt (order) •£*£& (dimension) * M * N (%'* M*iV) &j*§|i$jl 
fi#*Mfi»Nj«ft-tMXNjC**. 04», - 

4* (MX,V) £P¥AnJ3l&^: 


8<5 ® ^»®F«Dt**,i* • if* 



A.= [dij] 


<2,1 a x 2 CL 13 • «, jV 

<2 2l «22 a 23 "* «2\' 


kvfl a M2 a M3 ^M/vJ 

a n# m [« # ] sa a,^s*is 

£ti£ttAM8f¥3'&£o -'hfcfcttfiim*. tettfi'eMWSfcWWft, 






1 

5 

7 " 

\2 

3 

5' 





A - ! 



B = 

- 1 

0 

4 

2x A L6 

1 

3. 

3 x .1 | 

] 

L 8 

9 

11- 


*S*c (scalar) (£) & a »-#%&£, -* 

«lil-tixi *EP£o 


ft M 


9*4 AM rr fB-ftOl 1 ?'M A fiUffiP? »! It 511 fa ■ ( column vector) „ J$ © W-4' 

a. ?S| 6 ltt«-'f‘«l : f£: 

'3' 

4 


It I^J I 


tfe! -EX-fX 1 ffSl N ?i] © A ft & ff BH *Mf ft ft ( row vector) „ 
x = [1 2 5 -4] y = [0 5 - 9 6 10] 

1X4 |.l 



-tMXJViBAlfiUt (transpose), A' (» A -«lft A $|ft), 

SJ»A65ff»?(S'lftJ&ftaW—'h ?vxM)gP$; i&ttftAttft Mr$jfcT 
A'MJS i flU fist] 50, 

R 51 


»*« mptitm*!# 


V861 





fa ft »*$*£-+*? fa*. Mtoi 


x = 


4 

5 

_ 6 _ 


ft x = [4 5 6] 


« flM AUfl ■--fit* fr 1-1 ft W ffi W o 


^ & p$ 


£&5£tt- - Mx.M A, Sn SBfeT A w r fr « s 

£««!*#, jdfljfcTfa r X , A ( submatrix) 3 fr\ 

in, in * 

3 5 1 

A ~ 8 2 l 

> ' 3 

.3 2 1 . 

±# AM*3fT»#3*5SW»S!l! 

'3 51 

B = 

*'» L8 2 

A «- -t-2x2^-7 1 ^^ c , 


B. 2 *EP*tf)3iM 


* p$ 


915 


(square mat rix) •> 


A = 


'3 

.5 


4' 

6 . 


B 


'3 5 

7 3 

.4 5 


8 

I 

0. 


stfa (*&> P¥ 


^**7g*, rffl 

(JE) & (diagonal matrix)o 


#62 ► 


• «• # S£ # 4» 








~-2 

0 

01 

A 5 -= 

‘2 0" 

B = 

0 

5 

0 


.0 3. 

3 ■ 3 

_ 0 

0 

1 .. 


m.m {&) & 


0£) m) m (scalar matrix), 

umc.2.1) a&. — Wh%t m) 

m, BP: 


var-cov(u) — 


ttfi -We 


V 0 0 0 O'l 

0 ff 2 0 0 0 

0 0 c 2 0 0 

0 (> 0 a 2 0 1 

.0 0 0 0 o 2 . 




1 (identity) >£$& (unit) JE P*, Jf- 

iBfcic 







"1 

0 

0 

0“ 


"1 

a 

0“ 











0 

1 

0 

0 

I = 

0 

1 

0 

1 = 





3x3 




4 - 4 

0 

0 

1 

0 


.0 

0 












Lo 

0 

0 

1_ 


*f © £ P$ 


H—a=a', -in 

aiAWitta^f ( c . i.d wt&w-jnB 

(c.5.1) BrMtMm%mmo 

& P$ 

Wff ±®5E3S^«JEB«ltt* (null) ££, tfidiftO, 




► SdJ 






m 


£&P$ 


aciiftwam A*n Biiffi, 

WMBm i «>, a s =6 s , fi»]*n. wm-. 


\ = 

3 4 5“ 

0-1 2 

a 

cc 

II 

"3 4 

0-1 

51 

2| 

.1 <e 3 

— 1 
CO 

3 x 3 

3 1 

1 

CO 


A-Be 






tewnam 


4 A=[« s l*fl B=[6„]o *U* Aft B&ftlfrft. 

ft: 

A+ B=C 


C 5 AfBBl^gfr, fiRXtfffG i ffl> ^%c ij = a iJ + b 0 i ilCiASB 

SnfllSftiiitejisrWMS'IM, isfctft a ffl B&injiSW 

lit fill (conformable for addition) o $3 $U . 


A = 


'2 

.6 


3 

7 



-13 ‘ 

l 5- 


#JeLC = A<-B, Jill) 


3 3 3 8 ■ 
.4 7 9 14. 


*EP£tfii£ 


864 ► 




R4il C=A B; 8PM. A 


’ ii-* isk #F # X *& 




5&MM r Aft 


)£P$ x (—•t-^ft), ftjiffl xiiMBffii-^7c.*: 

XA= [A*,,] 

Win, ®ca= 2, #a 


A = 


3 5' 
8 7- 


XA = 


-6 

10' 

16 

14. 


f Af Mx.VfllBS NX P *g|5¥ 0 W&mm AB (®M A HI B WSf 

*#) Bc&AII—'HSW Mxpjfr^c, &*!!;£**: 


= 


f=i, 2, -, M 

7 = 1, 2, -, P 


bim* a &}W> i ftTtmmvj.Btft® i mmfoTcMfs, c 

i "firlilj 4!)7Gi$?; SliljliBJr iSf'b'Hi lil ?■] (Kj fH Sfe £fe j3!l (row by column rule 
of multiplication) 0 "011411, )% f #®J <.,, , 6P C £H)S? 1 (7 S§ 1 4>j jtM , A 

»* b»jgi hsluua. * 


rm\c l2 , a™ AW*MT%**iiiBW*2j!iffij23c*, 

ft, 

&M, yfyTIllfeBI^T, £SR= A ft B W (conformable with 

respect to multiplication) (W.3H& A ft B 71«! ^# QE), DC 71: i&, 

a b 0ilia 





"2 r 


'3 4 7’ 



A — 


B — 

3 5 

2x3 

u5 6 1. 

3X2 





_6 2, 


AB= C 

2* 2 


‘(3x2) + (4x3) 
-(5X2) + (6x3) 
60 37' 

.34 37. 


+ (7X6) 

+ (1x6) 


(3xl) + ( 4 x 5 ) + (7x2)' 
(5x1) -+ ( 6 x 5 ) + (1X2). 


(H3r 


«■* e 


►S65 





mm a*u *aAB@t***r 5 £A«c 




»IH i. —JftJfcift, AB^BA, Hjfcfflgft'jg’ft 

toJiirt^lB-Srgo ab^-H Afiiia BmiSliil a : , 

2. BP-ffi AB fn BA-®#*, *§*!»« 4 <#«) & *m £ * PM ft c 
M$U , A>JMXN|B*NXM, lij AB SMXMIBAS.Vx N , EP ft 
*W«1Wfifro 

3. JJPg AfHB«5J&jm, M.lffl AB*1 BA «-##££*, fiSf*0T«W 

«»*—£«*. #l$n, $n£ 


K'J 



7 

2 . 


fa 



5 ' 

8 . 



76 ' 

31 . 


fa 



17 ' 

58 . 


Aifn ab^baq a a«ib^— amasi ab=ba ft-4 #j 

7, 

4 .twi6iit*--^««. mn, «t-a*>K“ 

fllmpd^SI h, . if 2 , ••', w„, 4 u 1h — J'Jlolfiffi u'jfr — f-JfaM , : 


“l 


u u = 


u 2 uy’'H n 


u 2 
«3 


L« W J 

- « i ■+■ u \ + « 3 + «" + 

= S»? [##*« (C. 3 . 5 )] 

5 . -+wA*e*ia— 

, BP « 2 , ■••#„, 4- u u'^ftj:, 

am si: 


866 ► 


to&tHWi&M, - #•*«##*<H 




uu' = 


r«ii 

w 2 

i “3 [ u,u 2 uyu n J 

r 

L«„J 


1 

R 

"t«2 

“1«3 

*■• K 

\ U « 

U 2 U 

l «2 

«2"3 

**■ « 

2 U n 

L« n * 


3 

■., 



910 a-«.tsE>eKftjpmM 8 

&. -'t'&wm m vx-^m r»i * s- r«j t „ 

8. (associative); ig, (AB)C-A(BC), ^4’A 
AMxn, iVxpffic^ pxff 0 

9. ^^^jg^tiuaar^StiM: A(B+C) = AB+AC*fl(B+C)A = 

BA + CA □ 


*§ P$ ft 


®ine££&*i*i$*i±fi*— eg.— 'Mfija) 

1. BP (a')’-a, 

2. Aft B&ba&Mi&Mi, M'Jc = a+b#uc'=(a + b)' = a' + b' 0 

3- 50* AB^MX, m <AB)' = B'A'. StSift, S®'£ 

(OKffiWIii!. <ABCD) J = D'C'B A\ 

4. fE$JEB I spr-i, 

5. rnMM %£tt. SB*x^-4%5t, PJx' = x,-, 

6. (XA)'«r»jte SLA', [tt: (XA)'= A'X' = A'X = 

XA'] 

7. tt* A A = A', W& Ajg-'Ntfftfcft,, (#® 


® P$ 3fc it 


;fr»A«i2 (Jg) n, ie^A- 1 (a-Ajfi). JufllfffcMtt, feiST 


fft &. a t& && 


►867 





A A “ ’ = A''A= I 


K-4 1 APIgVW^36». Mto 




' n 


[2 4' 

> 

II 

»■ 

NJ| 

1 [J 01 



AA 1 ' 

1-6 8- 


6 1 

L0 1J 



-8 4 - 



, mm&m® A-'&temt&M, anat 

J. (AB) " 1 ~ B’ 1 A '; 

#U 

2. (A" 1 )' = (A')' 1 ; BP AlW^tfi A^S^jto 


B. 4 


920 55+JatT^ — A, 

detA^iAi, &ii 1 ^ 7 -r -wjst, as—m 



"1 

3-7' 


i 

3-7 

A = 

2 

5 0 

1A j = 

2 

5 0 


.3 

8 6_ 


3 

8 6 


iaib*^,®*—' t- 3 x 3 ftt&m , fjf iyn4#—-t* 3 




5 f| J5tfi5{tWS© D1 ^'fSS!tT?!j5^;tf'^ {evaluation) M Jf- (expansion) sS$ 
ttffl (reduction) 0 infaxm# t fKlieilisfritIMfa2-i31, £HfJ$ 


S68 ► 


SaM, 


A = 


a,t a, 2 

ia 2i «22- 

nmnmmrtmnT ■. 

ifin O-n 


IA1 = 


X 


a i\ &: 


= ^) 1^22 - Q\za 2 \ 


* it * & XF * & f& 




SaWHkmUS, 4f (e'J) xtftSUifB 

x#*«, -ftlflt©*. 

3X3*T5>J:£&Ht» Q $0* 



*11 

*12- 

*13 

A — 

a 21 

*22 

*23 


-*3l 

*32 

* 33-* 


JW 


|A| — <3,, a22<*33 «ail«23^.12 + «l2 a 23«jl “l2<*2l<*,W + « I3«2I <*32 a l3 a 22 a 3! 

*f 3x3 4if?'J^»M?F, 

l. 1 -MffiUXfc-'hjG 

m 2. MW7£#>MJclR^ffi»»n*S: (s£?!l«> Him* #JJm, 2x2ff3«J 

A-6-Jt«9F3Ca9S—3 x3 *riW5SUSK*:ffjSW«-9i 

3 . «jfsct#^i«iEft#4&aEajao 

4.2x24f?iJ^:WM? : F^:^ 2 ^, ffi3x3iT^j5SiftjgFF5£;;|r 6 35U — * 
S&flUls NX NUfrfrflltftoRTf^WN! = N<N - 1)(N - 2)-3*2*1 m, 
*+ N! “NM-*”e -1" 5X5 gfrfTJ3j*W*3fSt;St 

# 5-4-3-2-J --=120 )Rc [i: 




1. *T?l5*<i5&*«J®P*n4ttig« [*§] P$ (singular matrix), 

(nonsingular matrix) 0 fij® )Sff)i£2>til 

2. in* A Hrttffl-ftjtJ6l‘£»fr59St**o fcliu. 


!A 


a o 
3 4 
6 7 


5 



8 


3. i A' | = I AI ; A *1 A $fS#tlP!W?f JIJSC. 

4- Xftss AWtt-fsrWfxJftff^WJiJWSfc^lAlflSHt^,, 


&1-. 


A = 


6 9' 
-1 4- 


P B = 


-1 4' 
6 9. 


£*Bgl***A#?HTWfc, M : 


W-* « *g .#•*?<* 






922 


i Ai = 24 — (-9) I B| = — 9 - (24) 

= 33 =-33 

5. X3ft A W® — fr«£— xi; 


A = 5 fa A= 
ftUffl 5 * A 



PNiAEtt$ui Ao 


25 -40 

B= 

12 4 

*f1«te**llAl=36. WlBl =180=5lAL 

ft*, til ft. 

4 81 

A = 

12 4 

I4'A»SlM2fi»f5f, &!Ai=0o K—«Jft, 

ft cm (?'j> w—tattaa. M&tmais** 

8. IAB l = | A I | B | ; Mi&, <&S) &} 


& m m & 


—1-£ w «fe m nnn ^ * * * s& * * ? j-& « m =, 

«: 


A = 


'3 

0 

.3 


6 

4 

2 


6 ' 

5 

1. 


^M4hblAl=0o &t£, A*- + aMfc£&, fijjlb, Sfct«rlfr*3x3, 
Ft-, 1 ftfa$ 1 ?] , &m*A: 


B = 


'4 

-2 


5' 

1. 


^SA«I2, - 

if-o Eft, ^^-^iVxNtef^A, 

*, N ; N, S!|A£ig « 0 


87© ► 






923 NXNJEBAW» 0T5ftT3»£IS?JeWMftJ!l 

5£moH®7i:g? a 0 (ft z M^xt (minor), JfiBBJl 

l My | C 

W 



"11 

"12 

"13 

A = 

*21 

"22 

a 23 


-«31 

"32 

"33- 


«n^f Al:: 


lM n 

|M 21 


*22 
• a 32 


*23 

"33- 


"22"33 "23<*32 


a 12 

■«32 


"13 
"33 ' 


~"l2 a 33 a \3 a 32 


ft AWMfWi 


£ ® ^ 


jV x JV JgB A I$7GiK (cofactor) , c„ i /£■ : 

c y = (-1>‘*'|M W | 

#J$a, Blfffi^^3x3^^A6<)7G* a „eu^@^^a 22 a j3 - 
“23032. M ~ (oi2“33 _ ai3“32) • ® ^?T # 2 1 ^.ffl 3 3^ — 

BP&m0rffln AH& 

S"f®S (cofactor matrix), i5^f (cof A) 0 

#BS&Bo (adjoint matrix), iB3*f (adjA), 

M ; §fl (adj A) = (cof A)' ^ 


§ b. 5 


M Ag*-p$MJ.^iS^fcW (SPlAl^O). 

tit* a «w«jk«V 




A 1 - (adj A) 


924 


1. $as5pw, 

2. j» A6<j§-7n^ a^UK'E^^Bf, ttttaaHTtetto 

3. #*8*1**, «»»#*«*• 

4 . 


«: *T«*fr«atfr 


A = 


1 

5 

-2 


2 

7 

1 


3 

4 
3. 


872 ► 


# 1 & 3x3 ff ? f J 

*fl*#lAl = -24 0 

_&i£*c 



S3i& 


(adj A) 



S4# JiMT*|*tt-24ii* (adj A) 


17 

-3 

-13' 

-7 

-3 

11 

_- 9 

3 

-3. 

17 

3 

13" 

24 

24 

24 

7 

3 

11 

24 

24 

24 

9 

3 

3 

24 

24 

24. 







AA' 1 = 


0 O' 
1 0 
0 1 


55-'hif #* 9 

£»***« (C. 10.5) Sf>R*«o 


b.6 mm^rn 


925 


CA.2 IMTIffS 

SSMl. #0 5 a'= [a,a 2 "'< 2 „] 5 


-ftfitfiOl;, if 


X = 


*1 

*2 


5 $'4^, x 2 > ■■■x„ #1 | fa#, Mj 

3(a'x) 


3x 


«2 


*«2. x'Ax : 


i«P£ 





*11 

a {2 •■* 

*ln 


*1 

xAx= [x, 

x 2 ** 

'* *J 

«2i 

<*22 

*2n 


r 2 




„ a »l 

*«2 





<Kx'Ax) 
3x 


= 2Ax 


34.5: — -t- « 7C^6^?'| IbJ i , 
d(xAx) 


3x 


- 2x'A 


5.5 — 4- n X, #J ft !*J 4 


► 573 


H**J3 te»-KHc*aHf 







Chiang, Alpha C. : Fundamental Methods of Mathematical Economics , 3d 
ed. t McGraw-Hill, New York 1984, Chaps. 4 and 5- SS— & ftj#W31>£ 0 
Hadley G. ♦ Linear Algebra , Addison-Wesley, Reading, Mass., 1961. 

[PHtBaS] 

[1] »#W;ft:ilKo 


874 ► 









we *■ « <y«ix 2 , x 3> -, x*) m 

ft&(S!ia«t3L m^_t, *M«aift^=iij£-%«ife(»-?B=$*«as«a 

««r 0 m±~^ ] 

(BP^S) «» ffitfc, 

tt^a? -ajaiew««a:#*iPT k *i«?s. 

Hrt«*£'t'-**«iii». 


C.l fc 


ts lamest si 


#$#X 2 , X 3 , -, X* tftk (PRF) sfcnTW*: 

PRF: Yi = /?i + p 2 X 2i + &X 3i + -•• + /?*X 4i + Ui i = 1,2,3, — , « 

(C.1.1) 

►«75 


»*C ««®<8-«S #«#;*■* 




ftMA = swf,a, « = i = *ifc» 

WM« fcAtttt**. PRF (C.l.1) -££H jiu 

x 2 , x } , x*fKi0£ (ftEiiffl#*) 

BP E < YlX 2l . X 3i , •, X*,)„ 

(C.1.1) *KTn^*ar#8iftW-^iSr«JfiSt: 

Yl = Pl + P2X2I + ftX 3) + ••• + PirXh! + U, 

Y 2 = Pi + ft X 22 + ft X 32 + •" + PkXk 2 + U 2 

(C.1.2) 

y„ = ^, + p 2 x 2 „ + /? 3 x 3 „ + - + ftx*, + u „ 

itafflffi*-® (C.1.2) tJ! 



y = x |i + u 

nxl n x k tx| n xl 

K + y=Xt£$ft Yfi'nRMIftA'inxi 

X=*&HJXt k~ 1 1-*Efft X 2 IX ( Mn * £1$, 1 

Waift**®*. 0lt*g|$X£*|*if£fc o ) 

0= *»#»£,, ft, •■. ft W*xi?iJ|6j* 
u=n Wnxl 

(c.1.2) ft (c.1.3) 

ffrWo 

(C.1.3) U$fi) g|tt0!Q^aw«l^*SEo «I 


y 

X 

P + u 

n X 1 

n X k 

* X 1 „ X 1 


$PJftftJEI$Xft|6]*y, *-S(C.1.4)ft 

y =x P + “ (c.i. 5 ) 

—'hAfcifciJH, #{g??5 3 * + ift 

A*S!. bp y, = ft + ftx, + u,, a* m XMA„ 

3.2 W»*. BTfcttJgW&iW*: 












no ~ 


"1 

so- 



«i 

65 


1 

ioo 



«2 

90 


1 

120 



«3 

95 


1 

140 



« 4 

110 


1 

160 


r*i 

+ 

«J 

115 


1 

180 


Lft- 


«6 

120 


1 

200 



«T 

140 


1 

220 



«S 

155 


1 

240 



«9 

-150- 


-1 

260- 









-“10- 

y 

= 


X 

9 

■+ 

U 

10 x 1 

10X2 

2 x 1 

10 x l 


mm. $>rm+, !*«»***—*(ol^)»**;mh*&(ml)«So ®sm 

Sr*, SM^^ft^ai!5]!a^^^Iel#69^ito (3J Silt, «rj#HB¥ OLS& 
Witifeo 


c.2 


wsfuc.it aM&tf-trttims 

*«=¥»®|S¥W^*ZR1H# 0 *(C.2.l)»ffiWfiS 1 U DfiMS 

a**, bp^i* ww&mm&, e(u)=o^j§ 


’“l 1 


"E(m,)1 


"0*1 

“2 

= 

E(u 2 ) 

= 

0 

_“ n- 


E(«„>_ 


Lo_ 


2t*a(C.2.2)]*(3.2.5)W(3.2.2)W'hffia*##*w(»« 
329 JSIHI —^7#?* Mil ,6, SJ^^: 





fRc.i 

S?fiftl§l!ia«&lf»ffiS 





l.£(wi)-=0 SSHs-t- i 

(3.2.1) 1. E(u> = 0 



K-t ufBO^S n x 13fiJ (fij 


►877 


M&.C 





930 


878 ►*»»*»* 


2.E(Mji* J ) —0 i=£j 

(3.2.5) 

= a 2 i = j 

(3.2.2) 

3. X Jt X it -, X* 




4 . 


(7.1.7) 

5. 

(4.2.4) 

«i~iV(0, a 2 ) 



2. JE(uu') = s 2 ! 

3. BP 

4. xfiKfip(X) = i, ** k & 

$ fl 

5. sp 

U-' N(0, ff 2 I) 




•K : ' 



E(uu') = E 


«i 

«2 




* i fufiwrpi*BW«a 3 E#fi-'Hfifot. ®irn»s 


£(uu') = £ 


r U 2 , U X U 2 -' u x u„ 


U 2 U T u 2** 1 “2«fl 


Lw„wi k„w 2 '“ «nJ 



' £(«?) 

E( w 2 ) 

•" E{“im„)" 


E(uu') = 

■ E( w 2 w,) 

E(«!) 

••• £(M 2 « n ) 

(C.2.2) 


Le( w rt w,) 

£< K„« 2 ) 

••■ E<ul) . 



fif $gi$(C.2.2 




T 2 


0 

0 


0 " 

E(uu') = 


0 


a 1 

0 


0 


l" 

0 


0 

0 


ct 2 - 




1 

0 


0 

0 

— 

j 2 


0 

1 


0 

0 




0 

0 


0 

1 


= a 2 l (C. 2.3) 

£4* «X H M3EP¥„ 


■ it *f&y# & if 9b 



















3E W ( variance-covariance matrix) ; 

t »;*£*£**£. 

«xft itt'&iHJg«#«;*. in*r 

mm, usinwiiie^fffi^ftiaija^ff, «« xgswiifgfcttfc&fto 

fiKJg 4fiiftXjefffi?!|»m(fuIl column rank) ft , gp $ TSS P¥ 69M 

*« *s*, »}&£», & x 

««£*. air£. safrt, 

$£**tt-ffl*CA, f A 2 , -, A, £g#[i£fs?(7.1.8)] : 

A , X 1; + A 2 X 2i + ••• + A*X t , = 0 (C.2.4) 

m i #X u = l(gp^4>feffiT X «*!$*£* 1 m -?'J)o (C.2.4) BJ 

X'x = 0 (C.2.5) 

JSI 1 A'* lx * tf i«iatM x# k x 1 JlJl&JSo 

W* Sit, A, = A 2 = A 3 = - = 0Bf(C.2.4}^3;, 

XMAfSttfiSttMafii, 7 ¥«*«»«„ ft$ 10 


C. 3 OLSfeii 


j»«oLsttiHi, flfjteitsin^ai 

(SRF) : 

*t = 0 1 + Ax 2l - + /S,x 3l . + - + &X« + i, (C.3. 1 ) 

y = X$ + « (C.3.2) 


~*l' 


1 

*21 

Xj, 

- x„- 


7?. 1 


«1 

Y 2 

= 

1 

X 22 

*32 

- X* 2 


$2 

4- 

M 2 

*«_ 


_1 

X 2 „ 

*3„ 

- **„_ 


A. 


_«k_ 

y 

=i 



X 


0 

+ 

u 

n x 1 



rt X k 

*X 1 

« X ] 


OLSf&i+l^-'t' k 7tW\ Jf&l*, M & & n 

n X lJiJlfilS,, 

toft—»HM*ai|5#, k 

>m 


m-&c **& & is mm &*tm* 




(C.3.4) 


932 


2 a j(RSS): 

2«? = 2( Vi - A - $2x 2i -A**) 2 


u'u - [lt v «2 ••• M„] 


«1 

“2 


2WF.rt)(C.3.2)ar# : 


«1 + “2 +■ '•• + «n - 2 »~ 


(C.3.5) 


a = y-X$ (C.3.6) 

Hitt, 

u'u = (y-xf)'(y-X^) 

= y'y-2^X'y + p'X'Xfr (C.3.7) 

BP(x(t)' = ^x';^s!a(fc'x'y « 

Sl(C.3.7)f(C.3.4)fiIP$« t ffiSilSM, OLS1feJiS)!t jS,. 

p 2 , - , ftttttittttt SttaSA, »&#<c.3.4)*t 

ft, ft. Blj te i*/J'-®HifelKl.iE 

a* - ®-* -t-&£?f1g= Jn|tf*CA, $ ca.i 

w. 


*ft + + ft2x 3i + - + A2*« = 2 ^ 

ft2x 2i + A2*L + aSw.- + - + a2^*x« = 2x 2 ,y, 

iS.Sx 3i + ^x3 i x 2l + ft2*L + - + p* 2*3 A = 2^3, y.- 


ft 2**. + ft2 x ^!, + 


^r«(c.3.8) 


+ A 2 xL = 2 x„y, 

(C.3.8)' :s] 


W ”■ X* fXj 


'ft -1 

- 

^2r^3x 


A 


2x,2xx i 2xl- - 2 xa 


ft 

= 

_2j -^fa ^*r^3i **' XL 


A. 

- 


OCX) $ 


1 l 
X 2 , x a 
X 3! X* 


Xu x« 


1 

ft, 

x 3 „ 


X, 


kn J 



r 

>T 

L 


y 2 


y 3 


1 

... >f 
_-_1 


m ► 


**£*#*^**:M • it M& zf # *m & 


y 

(C.3.9) 










(X'X)$ = X'y (C.3.10) 

933 (D-e^tb 

*■«. Bs±^ftaiii^wjc*jaaxx#«w(“«i ,, sffiiiugis&»ft^(i£ Ti¬ 
ff). (2>H x 2i ^x 3i ^:Rwi!x#«*t*x3 i ^x 2l .3iww5!xiR«, a-e® 

Xt#W. (3)fc«l!fr»*(Ax*), ft® * w. 

ft(C.3.10)+. E»ifi(n)»(X'y)(XMl^y MXXHIR), * 

*n»£$o *nJ&(x'x)Mi£(®P£)#&, 3 f*(x'x)- , t WifflJtk 

a»*nrni(c.3.io)ww2iffi^@j: 

(X'X) ~ '(X'X)$ = (X'X) ~ 'X'y 

®H(X'X)’ , (X'X) = 1 ft k* k Bfrfi3p}Eff, &*#: 

lfl = (X'X)‘‘X'y 
a£: 


0 

= (X'X) 1 

X' y 

*X1 

k*k 

(kxn) («xi) 


ft*I(C.3.11 )®*g|$ ??*!**&<] OLSSifeW-'hS^afllo $ 

ft*2#MLk££ttftStiiif-ib*. fi»(C.3.11)*M.(C.3.9)»j|E, fS^ 
IBMA(C.3.7)ilili'iXt|ftt*»*«*f»o BEWiSLHt^CA, SfS CA.2 
15o 


9S4 


itafnsffitnc* 3 


s 



(X'X) = 


1 

X, 



X, 

X 2 

X 3 

X,v 


- Ex, 
Ex, Ex? 


m*c 0 mm*iM*** 


►881 









y." 


r i i i-ii 

y 2 


Ev. ' 

X y = 

Y, 


Lx, x 2 x 3 -xj 

J 


.E*,y,_ 


-V- 



10 1 700 

1 700 322 000 


X x = 


& 


x v 


1 110 
1205 500 J 

B£diA<j$ei$*j2i£JlJ, f>I lil V4 SJ h[ftl ( X' X ) Si |S$ M Si ft : 
0.975 76 -0.005 152 ' 

-0.005 152 0.000 030 3. 


(X'X) 1 = 


Hilt. 


M 


P 




975 76 -0.005 152 T 1110 

005 152 0.000 030 3 - 205 500 


Pi 

'24.454 5 
0.507 9 J 

£, = 24.454 5 «& = 0.509 1 3 




$ Mii—TcM 0, wirm'&a., $ wft 

.e«7c* a «a 

®fo 

^ W*^-W^rfEStH:«(c.2.2)]: 

var-cov($) = E | [$ -£($)] [0 -£($)]' | 

*i%.w 


935 


var-cov (P> = 


v-ar(^,) cov(£,,£ 2 ) —cov(A.A) 

cov(A.A) var(£ 2 ) - cov(/J 2 , A) 


(C.3.12) 


cov(A, £i)cov (A, A) 


var 


(A) 


882 ► 


f&ffFHVi** - it *&***& 











«t*CA, 3RCA.3HT+. «ffl»aiJ:a*raE— 

var-cov(^) = a 2 (X X) 1 (C.3.13) 

Bff(X'x) 

( C . 3 . 11 )* MS **§» 0 

fc-*i=**tttt|gIf|*S+ > <T 2 W-+3E*tttf-*#-»li*i <t 2 =E« 2 / 

(*-2)ffl<T J =£«)’/("-3)^*0 £ k $««?&+, 


,, u s«? 

n “* (C.3.14) 

= 11 11 

n ~ k 

n-* (fcfl-4?) 


fJ: @1® S «?( = RSS) = TSS-ESS. ««3EMWf®4>sr^: 

2“i-2y?-^2*? (3.3.6) 

S“? = S>? - A2w» (7.4.19) 

snuftih. #a-*«uniw#r, ntf * SMaw*: 

2«i = Efi-ftS***-A^W, (C.3.15) 

TSS: ^y 2 = yy nY 2 £ s J ((* . 3.16) 

ESS: AEwa + - + AEm = $'X'y - nY ! (C.3. 17) 

9^6 nY 2 — J5!)*J #j{KtS: IE fll( correct ion for mean) 0 (6 'Hltt. 

ai = y'y-|X'y (C.3.18) 


<t 2 {®&U*(C.3.14)WHj„ a # it utttt- 

(C.3.13) 0 


u'u = 132 100- [24.454 5 
= 337.373 


0.509 1] 


1 110 
L205 500 


tfajttfc], * J = (337.273/8) = 42.159 1, &*l5fcBir£S& 3 # £| ft ffl £ * 


w*c «t « E7 


k883 












OLS ft 




ols 

tt'itMM-Mtt^it*(ttfttt-M(BLUE)o jlttt®BUSTPJB'M ft*. 

&• P yfiStttfift). E(P) = p. bp p «j 

2*s 4> ols ft it ft p trig /Jn # g 0 

fiEWjlTlirftCA, »CA.4tr 0 Jm&3IW't’0rt&M, 

-«=$fttii »»i#*r. 


§ C. 4 R 2 


*£** R 2 *?«&*;*/: 

r 2 = 


2_ ESS 


TSS 

52 s*? 


R 2 = 


S*? 


(3.5.6) 


987 


o2 _ + &2y#*3i 

E* 2 

«rsj * $*«*, Ktiftii: 


(7.5.5) 


2 _ &E.Vr*2. + + •" + ftE^rT*. 

E> 2 

f<J/fl(C.3.16)«(C.3.17), pnC(C.4.1)^* : 

f ,2_ ryy-ny 2 

yy-nY 2 

&&& R 2 


(C.4.1) 


(C.4.2) 


884 ► 


****»•**« ■ n-* e nr ¥ M a, 









& 


$ X'y =[24.357 1 
y'y = 132 100 


0.507 9] 


1 110 
.205 500. 


=131 409.831 


nY 2 = 123 210 

#&*{§HtfJ(C.4.2)4>*, BPft R 2 = 0.922 4, iifpfltf 


§c.5 rnztm 


£*rsi/i*s, r 12 , r,„ 

1 r, 2 . 3 • r, 3 2 . £ k $*tf MV, 

# *(*-l)/ 2 l'*Gfrffi£jR » 9 (% ff- 4 ?)S *(A-l)/ 2 'Mfl**ftBTJfjjl 
nijftj:*S**§»R, SnTff^: 









r l 1 

f*l 2 

r 13 

r u 


R = 

r 2» 

^2 2 

r 2 3 - 

**2A 



_ r *l 

r h2 

''*3 *•• 

r kk^ 



' 1 

r \ 2 

r l 3 •*' 

r U 


= 

r 2 1 

l 

r 2 3 — 

r 2k 



_ r *l 

r k2 

r *3 *** 

1 



WtTt* l ftflifffi —YUa r l2 m y 5x 2 

1 ii-a$(r M =r22 = - = r„ = 
Do 

R SI## 1 Bfr(J*Ll£ 7 *)mAn-(«jU r l 2 . 34 ...*)(]B.^« 

c.4)«ix*«. R&K3*-tt*«. atria# 

io $)o 




k885 










*f4ii$ + Eg—$*£&Msa, 

ttit. Wii]ti‘&¥im%LTVtm u, 2A?fTife£9]flt 

rwifi. <E0B^w+, «*]«#«««- 

u~N(0. a’I) (C.6.1) 

U Hi o Wli n X l HAi, ifi»x„ £9 left. rfff o 

fifto 

£&iE&14f&®, ftfflftliK. &—HJH$*^tt[eie^a+, (DOLSte 
it ft A HI M L fS it fit ft ffi IS], m M L ft it fit i :2 *i (R &. ill*$& - «& si jg 
OLSttit* a 2 ffiiMilJBBfc; lil&( 2 )OLSfttt* ft &£jE £#-9 
Mo «nt, 4 k «(nsiWuH"Ji 

P \ p, aHX X) *) (C.6.2) 

StS. $M«I —7£*ffiSiEas^fliM, P . ffiUm. 

fc«iS*(X'X) l M±*t/fii£±ffl&7C*M <r 2 ff} 0 

*T£PH± ifottit:*/a 2 , ItSfflPJ^iESfiJ / 

&• l®£. & 

, ft “ft 

(C.6.3) 

Witt,* ft m fly & n- & * t: m i v i‘ fn k i»] jt; h it $ ft 

5 8 n*®.Wo m c.io 


§0.7 &3&HI!/3ftj&Sgt£: 


939 4*8#*, Sfn i §«75^^5tHf(ANOVA)Mfiti, 

(2)vFfft-—ANOVAS^Pllil§®ifeJSr5J k $fjt 
m» @*-T, ANOVAtt*£*ffiTSS#-#fcESS*q RSS 0 
HiM^Pf^iS^e^giJiH(C.3.i7)Hi(C.3.i8)i&tbo Jf HiM 

h-1,*-1HJw-* 0 si, ft‘«3f5 8 $^8.l. He 

fnttWtb* c. 2 0 

886 ► 


#**4*9M • itatf*#** 







*c.2 k*a«ttl2ljB«flW ANOVA 


a** 

mu w 

*0Bna(BP*a *. v . 02 

x 2 . x„-,x*> PXy-nV 

k - 1 

pxy->,y ; 

* - 1 

*&ft£ y'y- $’X’y 

n~k 

n ~ k 

y'y-nY 2 

ft * 1 



940 


'A. if] mm 8 $, nfiafiEW: 


„ (0'X'y- nY 2 )/(k-\) 

F = — - (C 7 | 

(y'y-0'X'y)/( n - k 

iS'(@ *-l « n-k 

+ F 5 F 2 BP: 


R 2 /(k - 1) 

(1 - R 2 )/(n- k) 


(8.5.11) 


Wilt, ANOVA*C.2X5I*ji^*C.3 0 C.2 #1 ft. -tk C.3 (\'->->HJfc 

R 2 *itt, F tt'l*WEttffi«iW(yy- 

nV- 2 ) 0 


I* 

* c.3 _ft K 2 * sa ANOVA 


* n m 'll ( bp" jjTHF 

X 2 . X,.-.X»> 


R 2 (y'y nY 2 ) 


NBl« 


* l 


*J7jW 


R 2 (y'y - n y 2 ) 
* 1 


*&*£-§ (1 - F J )(v’v- nY 2 ) n-k (1 ~ R~)(y'y - nV 2 ) 

n-k 

M_ y^y-f.Y 2 n- 1 





8.7 f 4£&£&&j5&jjn£* 

(8.7.10)]&dj o (8.7.9)®P¥»f^^Jl^i«#tbWc 




>887 








U R = ® ft 

i UR = *»***-# HP ft A* At 


§ C. 9 


94 i 


888 


M: 

»r«r= 2 m« = * 4 * ® !0 ft RSS 
» urUur = 2 « UR = * ft * 0 0 ft R SS 

* = £* 1*0 J3+ ****« (4MS*H) 
TJa»(8.7.9)«JEB*ta^ 5 

P = rPr u ur^ur) (r ft \ 

(u'uh&urM” " k) 

£MU(m, «-<i>):£t&K6«J Fftft „ MM «!&?£, 1W*A(C.8.1) 



£ 8 . 91 **, 

iBTcxffiT, WW YM(l)i4lfi«K2)^tt. + , fMn%i!IJ£flUS£B 




Xu ~ 


1 

*02 

*03 


L*0*J 


(C.9.1) 


?. = A + &X 2 , + /?3*3, + - + Ax*,- + 


(C.9.2 


- if * *.*«£ 




S', = X,'& 


(C. 9.3) 


X 21 X„-X H ]*J 

0.1 



iAJ 


2rfi(C.9.2)a(C.9.3)*ftft y,. x/W^iSSiJHtt. 

So* x/*(C.9.1)ai5#ife*&iU, Ji!iJ{C.9.3)3E*: 

(Y ; |xo') = V0 (C.9.4) 

stxoMSMSgWo as, @£(vit) = vp(M / 4?>,t(c.9.4)^ 
£H E( Yflv)W-^*«®J!IHItt« 


±^Hi»j^77 


tttKfroIxo'jMtfgtt&asnTs [7i 

var( Y„|x 0 ')=^V(X'X)- 1 x 0 (C.9.5) 

a 2 &u { xg'isiiffl^y ttiffiiftgnix m 

<x'x)tt*(c. 3 . 9 )*M*§&. $r?±. mm s * 2 wr 

* 2 0 


t-flMJ 


«* $QS$lg 5 $*flff§ 8 #@ritl 5 «Ji 0 |S#, y( = y 0 )Wtf»» 1 fe*(C. 9 . 3 ) 

S&iH, ^H*»)fe*(C.9.4)^*0 



var( Y 0 |xo) = (j 2 [l + xo'(X'X) ‘ 'xol (C.9.6) 

var(Y 0 |xo)ftg £[ Y 0 -Y (1 iX] 2 „ £Pj;±, mf\PA * 2 ft * 'll ft it * i 2 
SWftT— 


>889 






c.io 


«*C.4 &»**»*Al$l*»j£(H(PPCE)iSAJ% 

sTiKiKA(ppDi)«tfwi*ie»3E*^:ra«i^*o is &«m 
mm, SffMSSi ppce h ppdi 

tank. jRnua*a*s 

V f «jff, + AX lf +Msf + i.- (C-10.1) 

gtp y=xftJB»xas, x a = & x,= wm. *c.4^aj 

ttFie(c.io.t)w«w*«. 


'1 673^ 


'1 1 839 1 " 


"«l " 


1 688 


1 1 844 2 




1 666 


1 1 831 3 


“3 


1 735 


1 1 881 4 


«4 


1 749 


1 1 883 5 


«s 


1 756 


1 1 910 6 


*6 


1 815 


1 1 969 7 


'fir 


«7 


1 867 


1 2 016 8 


k 

-l- 


(C.10.2) 

1 948 


1 2 126 9 


A- 


ttg 


\ 2 048 


1 2 239 10 


«10 


2 128 


1 2 336 11 


«ll 


2 165 


1 2 404 12 


W 1Z 


2 257 


1 2 487 13 


M 13 


2 3L6 


1 2 535 14 








u 14 


2 324. 


_1 2 595 15. 


- 





t“l5- 


y 

— 

X 

$ 

+• 

U 

15 x 1 

15*3 

3xl 

15 x 1 


SI 

\o 

p-r 

ftgfi 

Ktt'r 


Igf 



*C.4 I9S6—1970 ^leaA^^ss^ajippcE) 

aAt^W*RHfeA(PPDi}, W I958#.^5cit 

PPCE, Y PPPS,"x 2 ‘ ~~Time, X } PPCE, Y ~ PPDI, X 2 Time, X 3 

1 673 1 839 1{ = 1956) 1 948 2 126 9 

1 688 1 844 2 2 048 2 239 10 
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• i+* 1$ ■& m #. m 








9U 


1 666 

1 831 

3 2 128 

2 336 

11 

1 735 

1 881 

4 2 165 

2 404 

12 

1 749 

1 883 

5 2 257 

2 487 

13 

l 756 

1 910 

6 2 316 

2 535 

14 

1 815 

1 969 

7 2 324 

2 595 

15( - 1970) 

1 867 

2 016 

8 



Sf*4 *3S: 

Econom ic 

tfepor* o/tfz«r President , January 1972, 

Tabic B— 16. 


y .*•> h 



: ’ 





y = 1 942.333 X 2 = 2 126.333 X 3 = 8.0 
X)( Y ; - y ) 2 = 830 121.333 
2(X 2i - X 2 ) 2 = 1 103 1H.333 ^U 3i 






"1 

x 2I 

x,r 


1 

l 

1 ”• 1 ' 


1 

X 22 

*32 

XX = 

*21 

x 22 

X a -'X 2n 


1 

X 23 

*33 


-^31 

*32 

Xn-Xi.. 


: 

: 

: 





_1 

X 2 „ 

X 3 „. 


X 3 ) 2 = 280.0 



n 

IX 

IX 1 

= 

IX 



_IX 


1 

Ol rr-j 

X 

w 


15 


31 895 

120' 

- 

31 895 

68 922.513 

272 144 


_ 120 


272 144 

1 240. 


29 135 1 



x y = 

62 905 821 




247 934_ 




(C. 10.3) 


(C.10.4) 




Silt, 


(X'X)-' = 


37.232 491 
-0.022 508 2 
. 1.336 707 


-0.022 508 2 
0.000 013 7 
-0.000 831 9 


1.336 707 
-0.000 831 9 
0.054 034 


(C.10.5) 


¥891 









9i 5 


&=(X'xr l X'y = 




'300.286 25 
0.741 9$ 
. 8.043 56 


(C. 10.6) 


= -u’u 

= yy-l’x'r 


= 57 420 003 - [300.286 25 0.741 98 8.043 56] 
= 1 976.855 74 




i 2 **f = 164.737 97 


29 135' 

62 905 821 
. 247 934. 
(C. 10.7) 


(C. 10.8) 


sut, 

'6 133.650 - 3.707 94 220.206 34' 
var-cov(fl) = * 2 (X'X)"’ = - 3.707 94 0.002 26 -0.137 05 

.220.206 34 -0.13705 8.901 55 J 

(C.10.9) 

rfb«»<Kl±^ft»7C3(f^aiJffttb fit , 0 2 ft 03 
* j -i&wmm 


ESS: px'y- nY- = 828 144.477 86 
TSS-. yy - n? 2 = 830 121.333 


(C.10.10) 

(C.10.11) 


;-2 


R 2 = 


P'y-«y 
y y~ «v 2 
828 144.477 86 


830 121.333 
= 0.997 61 

R 2 =0.997 22 

=300.286 25 + 0.741 98X 2i +8.043 56X 3 , 
(78.317 63) (0.047 53) (2.983 54) 

t = (3.834 21) (15.609 56) (2.695 98) 

R 2 =0.997 61 R 2 = 0-997 22 df = 12 


(C. 10.12) 


(C.10.13) 


(C. 10.14) 


8»2 ► 





94 8 


»KC.10.14)«J<B»*: x 2 lax 3 ssig»?, !WttTi-A*3iB»-jtai« 

#<e»#3oojS5co mmutm, 

Mm2.-&> 4ft HI ft0.741 98 j&i£, 4fttt0r#£ttM*3E, A^Ji&A® 
iiifi 1 IS, V^Jfern, 74*^ 0 w 5^:, a® 

IBJJI. ^ 1956— 

1970 <r-ii'hwft»i( 5 i, Amg&Adj 8 ha„ i ? 2 ft 

0.997 6 1956—1970 ^»Hj*W7ftHA*&iH»S:fti* 

Jf-M99%W_t„ * 2 &ftflfcT*-jSu 

in<c.l0.l4)*msa#— 

tfc^(W I 3.834 21, 15.610 77 jfG 2.695 98, ft Jfl 5%SfMK¥- 

mmm t i*&, sina* idas* 12 we# * it® 2.179, 

Sc 

ftlirnrE»«W, = 

0 .ho PI* £ »»3&-tfeft£T4Mfcj£ffl* '►ftjfclftftto#*. 

ft ft ft W€S, *fctE nJfig-tei+* ft ft ft M 

warn, iLwasT £ #se_t, *•-*(c.io. 9 ) 

+ ft ft ft (WM» 

#£.£-0.137 05)* SHt^ffl^tEffl r ftft*ttt&&=ft = 0«ft#Ugift„ 
mm, *A=ft“0»#w*-&a«««. castas **»»#•£ 4 * 
Ftfc&ftlU&ft, *f=F«fflWI5IHW*S«-W*, SL=F& 
c.5o saurwfiaT, «mfls 


..414 072.389 3 „ ,„ 

F “ 164.737 97 '“ 2S13 - 52 

HSiili^isiiiSii^lilSiffiSI^iiiii^iS 


(C. 10.15 


fe* 


3ft C. 5 


*C.4 <f«2SS« ANOVA $ 


SM® 


ss 


df 


MSS 


^SXj.Xj 828 144.477 86 


414 072.389 3 





1 976.855 74 


12 164.737 97 


Atf- 


830 121.333 60 


14 



•6a#GJl2» 12*a**tt IMfWri-MI-liglfW; 

afflPTKUEiftft««ias ft = ft = 0, WASfflftS&SA^nlSieftAKJUK 

ftC.9Hri», 4g£ 1971 


►893 


W*C «**#/*;*;* 






PPDI»^e2 610*^c, PPCEo SP^, 

1971 #*T5£&!±}i 


(PPCE|g 7I PPDIi 97l , -Xj “ 16) — X 1971 $ 


= [1 2 610 


=2 365.55 


16] 


“300.286 25“ 
0.741 98 
. 8.043 56. 


(C. 10.16) 


jis.fjiHr(c.9.3)„ 

»®c.9irj5r^nj», Y lw dSJijJ^#H, SE^ainT: 

var( Y 1971 | x 1971 ) ~ tf 2 [x 197-1 CX X) 'x^m J 

l 

= 164.737 97[1 2 610 16](X'X)'' 


3t't*(X'X)- , ajBrF(C.10.5), !ft‘BftA(C.10.17). 
var( ^1971 I x' ig7l ) = 48.642 6 

nr #0ri5: 

se( ^1971 I x 1971 ) = 6.974 4 
var( V i97l | x* 1971 ) = 213.380 6 


2 610 

L 1 <?J 

(C.10.17) 

(C.10.18) 


(C.10.19) 


m 


SC< YvmW ,97,) = 14.-607 6 


var( Y, 9711 x 197, )- ET Yio?i ^1971 1 * 1971 ]% 


y 

y r 1 

jR = X 2 0.998 0 
X 3 uO.974- 3 


X 2 
0.998 0 
1 

0.966 4 


X 3 

0.974 3' 
0.966 4 
1 


(C. 10.20) 


a*ft(c.io.20)t. nw**'r 

fiffciSUk 0.998 0 y ^x 2 ^:lS]S<jffi^mfc<B(S 7 l2 ) 0 

5E»(c.io.2o)»aiw^Bfrffl*«*«im-i»ffi^iS» 0 (Ezm c.?,) 


894 k 


tfiMft-WtPM • it* »>Tf =* X « 




c n rxa'j'-sa 


ns 


-jm(C.2.2) 0 *7#J»#;fra£[<C.2.2>:£XtfflgiJifKl jc*l»*i&Ja«a 

ffiJfe[(C. 2 . 2 )±StftSS^W 7 n*], «S: 

E(uu') = <t 2 V (C.ll.l) 

K4> »x»SS t 

HUt, 


Y = xji + u 

K l f« E( u) = 0 fiJ var-cov(u) = a 2 V a & a 1 * » W ft I! f S ® T , ¥«&**«£ 
wsnaisai a, §9JIWWi^ft c 

BTKtiiEm, 

p* = (xr , x)- , xv , y (C.11.2) 

r' 5 st * p ar r x * * - m < gls) is it s«, 

iEniiysdj 

var-cov(p fk ) = <r 2 (X V -1 X) "' (C.11.3) 

RTWfiEqa. 

ap-^vjg 

«, 3P4 v£BW±xtA$ft_t*n±»jras 

£h IP #:£!£<, 

£S£7*:£f$|H]®£7, 3$fn#7*Bi£ <r 2 »**(»*£—«Kfrffi(W v 
—S5j£{EGLS)( estimated or feasible generalized least squares) 0 -Si Tl -ft lifc :5fc 7 

«s*sw/3tsffi^wiaiH, wMffl oLsisimfli w«a. a urns 

-Mtfflftaan, «, bp «sHt®7Hcx.2);gi*5t;*M^ 

■am-ffiBJ, EGLSfei+M GLS 

P‘* l ' = (X'-V' , X)- t (X^- ! y) (C.11.4) 

var-covfp"* 1 ') = a^X'V" ! X) “ 1 (C.11.5) 

£‘$* V -ft V »—'HfetHto 


►*» 


M*. <2 HL&.1B 93msi&mft.z*&: 




§C. 12 


^ t= u.± : A. 
3 *:•=} So T.b 


94-3 


«fiwwiSE)»s:s!iiif, a#ag$swiJiK 

* C.6o :,0l Sn^*fT*ajW, iSfiteiE® k? 2 TSS *H 

ESS+iH*. <5&fl-4?)ii—ififcjftJfc R 2 tf-Jf&Sfc* mttu 

*h *^*fe«®3fcjH»^ffi#rtlW&ii:, i!5j»Ji56M» e 




* C.6 


fc$*0i9«S! 






y- X$ + u 

(C.3.2) 

y=X0 + ii 


P = (x'x) 1 X'y 

(C.3.11) 

#tpi 


var-cov(ft) ~ a 1 (X'X) 1 

CC.3.13) 

ttH 


U U - y'y- fr'X'y 

(C.3.18) 



2 y 1 = y'y - «Y 2 

(C.3.16) 

2y? = y'y 

(C. 12.1) 

ESS-fl'X'y- nY 2 

(C.3.17) 

ESS = JTX'y 

(C.12.2) 

2 &'X'y-«Y 2 

yy-»Y 2 

(C.4.2) 

* 2 = ^ 
y y 

((J. 12.3) 


*»7C*»ffll£®*iillff4|5]&»t#«. 2; U »•£;£, tt£HMC*«0«l!iN§*-l, ilS var-cov 

(*>«**<*-!)<*-]>, 



c.i -ffic.io ymwmm-f'p, m-nmmammnn x'xmxykar-. 

1 103 111.333 16 984 


X'X = 


16 984 


280 J 


«96 ► 


- -if * S v* # * «i 






950 


, [955 099.333’ 

y ~ 14 854.000. 

a. ‘fi'ii' ft ffl (? 3 o 

b. ft? 

c. fti+ a fn a wi-sW'efliWHfirHo 

d. >£* R 2 m R 2 o 

e. ttfttt&xra c.iousr^aawffiti;, 4*»ae*«5*srfl-4 

»a? 

c.2 #^g® 22.23o 

<x' y )ft#, p2m2rM-tJKfrM$SF$. HtiM&H 

R 2 * Mi ft gdp m\m R MJlit 

rn.rn.twi 

c.3 fisn^saTwiaeiKS!; 

y, = Pi + PiXn + ftx 3 , + «. 

ft = fto #, ftflfiSfrtfWo SU'MiSF.^: 

, = _ ft" ft _ 

*/ var( A) + var(ft) - 2cov{ ft , ft) 

M£&®* «-3Ki rM(##8.6U)o (-«»%, ft *« 
*1f», i*ft* «-* 0 ) Mr® .fc.i£ t fclftftftTlftMSHRas 
ft~A° 

&m±ft t HU0(C.IO.4)*W ft *i ft ftttM 

St>* : ffl(C.lO.9)0f» p P W1frgP¥- 

c.4 AHKittffi£iH&8ft«Xo /> M:£mfSmMi£Tj£fcefr^3=t 

(reduction formula) p - 1 


r 12.3 4 S--P 


_ r 12.3 4 S-ie - 1) [ r lj.-3 4 5 -(p - i) r 2p.3 4 5-(p - 1) 1 

V [ 1 - r fp,3 4 5—<J1- I) W [ 1 ~ r 2p.3 4 5 - (p- 1)] 


Silt, 


''12.3 


r l p.3 4 5 -<ji 
ri2~ r i3 r 2J 


r t3V'*~23 


aiTf7t # 



y 

x 2 

*3 

X 4 

*5 

Y | 

"1 

0.44 

-0.34 

-0.31 

-0.14 

x 2 


1 

0.25 

-0.19 

-0.35 

r = x 3 



1 

0.44 

0.33 

X 4 




1 

0.85 

X s 

_ 




1 


»r*c; ««@ ic> m at #> >s tt #■ *e 


>897 




sRB*T#l»#3fejR«£s 


9 S 1 


952 




a- r, 2 .3 4 5 b. r, 2 .j4 r - r i 2.3 

d> r \ 3.2 4 5 e. ri 3.2 4 t. T, 31 

C.5 P Ifrli'I »*»»**&■>'«* 

BNSUB*»3fe*a: 

5 „ ffl 2-3 4 5-(o -I) ~ [P\p.3*5—(i> oftyi.3 4 3 —( » 1)3 

Pi 2.3 4 S"-f> I _ o 6 

1 P2p.3 4 5-tp • l)Pp2.J4S-(p « 

Bffi, 

4 _ ffl2 ~ ffl3&2 

ft- #M, A 2 . 34 £ y &&&X., m X 4 * X 2 fel 

: /?I2.3456* 4l 2.3 4 5^ £l 2.34 = 

C.6 i^WTSf A : 

P\ 2 . 3 P 2 3.1 P} 1.2 ~ r l 2.3 r 2 3.1 r 3 1.2 

C.7 tf(C.lO.2O)0fJ&ttffi*«|S¥ R. 


y • 

= 19.9 

S, 

= 7.9 


X x 2 

x 3 

X 4 X 

5 


X 2 ; 

= 49.2 

Si 

= 1.3 

y 

"1 0.44 

-0.34 

0.31 

-0. 

14 

x 3 = 

- 10.2 

Sj 

= 4.6 

*2 

1 

0.25 

-0.19 

-0. 

35 

X*4 

= 481 A 

s. 

= 74.4 

R=X, 


1 

0.44 

0 . 

.33 

X 5 = 

-41.6 

S s 

= 10.8 

X, 



1 

0 . 

85 





X s ' 

- 



1 



M* Y=JEfB-^, «=f AtoefcUBft-Sc* 

X 2 = M R Sf £ 5J- St 

X 3 = £»**»«■ JgRJSffiSWa-H: 

*< = «& 15-44 £ "M'SW(Hi 5 *' «T 

MJL** 

X 5 = 13^«±»®WA + |}:#^M^. s, s s, **m y, 
x 2 . -. x, , ns r 

a. m Y*HM, * Y^J-4^ XM6«lia0#f-®Pgfffi'i+W® 
10 = 

b. ^ f 'l2,3> r 14,3 5$ l r 15.3 4° 


if M * * # * 4 


898 ► 




C.9 (##«7.4.) 


•i;:}:s«:Aj: 

illiMiiiliiiPliillffiiMiiS 



ft* 

36tE 


1 

193 


2 

226 


3 

240 


4 

244 


5 

257 


6 

260 


7 

274 


8 

297 


9 

350 


10 

420 


JI7tiK±i:SSSS^f«irtfa« u 

V,- = ft + ftX i + ftX* + ftX? + «, 

y = aj«*» x = ^m a aunttffiffM x 2 m x 3 &hKx 

Mffio 

a. feftM&feftMst;. ^jg^(X'X), (X'y)ffl(X'X )" 1 o 

b. teit ft, ft fa ft* 

c- ttit 

d. ttit ft 0 fto 

e. 3& R 2 ft Rft 

f. 5fc&«, ft, ft KJ ft 

h. #*¥£»*«#*. 

i. $n# ft = ft = 0, X£#£-&8& 

flS& s ft = ft = 0? 

C.l» *TWJE«nr#HSE<1969 «MA4>T 3 943 m%®%L 
8)«Sr3&#-*iA», «#m i970¥Xn#*ifc»W*4«tt*k 

s, 

a. ffiiHiJd^S Y f = ft + ftX 2i + ftXj, + ftX 4i + « f ifcIBijId&Sfe 

mim, 

b. »%, la-hwa^ttnuajKis*rfi-4Wtt«ft^, •JM.fcft- 
4 ? 

c. a (census tracts) _t.»jfe « 

(►899 


W* c «&0 *s*a? <**£* ^-5* 









S^.^-rpSP : f :■ $& *%£>&£&&* 

sHij : 



£ C.7 

1970 Kit 


KS§ 

%%$} 

A* y 

w&u 

ttA Xj* 

¥#** 

Ail X 3 

x; * 

137 

64.3 

1 998 

2.95 

4.4 

139 

45.4 

1 114 

3.40 

3.4 

241 

26.6 

1 942 

3.72 

1.1 

142 

87.5 

1 998 

4.43 

3.1 

143 

71.3 

2 026 

3.82 

7.7 

L45 

82.4 

1 853 

3,90 

5.0 

147 

26.3 

1 666 

3.32 

6.2 

149 

61.6 

l 434 

3.80 

5,4 

151 

52.9 

1 513 

3.49 

12.2 

153 

64.7 

2 008 

3.85 

4.8 

155 

64.9 

1 704 

4.69 

2.9 

157 

70.5 

1 525 

3.89 

4.8 

159 

87-2 

1 842 

3.53 

3.9 

161 

81.2 

3 735 

4,96 

7.2 

163 

67.9 

1 639 

3.68 

3.6 

' smy 

' X 2 -||7t 

" x, = Rtsn#¥*)%si>#9iik.-E&&. 

Census Tracts: New York. Bureau of the Census, U.S.Department of Commerce. 

1970. 

B9BWWSBKI* 


c.11 » 8 IT#n : tt&*: 

InY, ~2.354 2 + 0.957 61nX 2( + 0.824 21nX 3 , 
(0.302 2) (0.357 1) 

jR 2 = 0.843 2 df = 12 

M<P Y = ?«ili, X 2 = %%& A,&Xj=l$SA» 
a . *p|§7 tt^Ktun, s-±a*-e«t». 
fgiSo 














-0.097 2, 

C. 4fcEfcfc«±&r»1fi;rg».&S*tt? 

*c.12 k 'SttinmMw feudist, 

i: p #0 k 3E St ls| !H H fKl OLS ft it ft W ft* 0 £-# 
Wo 

C.13 #JB»lT^*PHaatt(SRF) s 

y, = h + 02X 2 , + fax i , + u, (i) 

y; -k, ^ i> 2 x; ; 1 fcjXj'i i«; (2) 

:K4> 


v,- v 

• V v 

*2i - X; 

x 3 , -X, 

>3 

iinmn SJSHIt#**j5*» s $U*6 $->J® 6.7W*KI», ±® 
#*£^M$ttJSi£fc*4fcT«Mo 

lEW^wsftiP-iiajaRs®^, j»^aw»tT* 

ai(2)#spT**s 


Y1 ~ 

XI = 


a. X'X = 


L '■>3-' 
- 1 _ 


b. X'y = 

c. <X'X)-‘ = 

d. P = 

e. 6j = 0 


1 ^23 

L r 23 U 

r l2 


71 


»(1 “ *23) L - 


1 - r 


23 


23 


* ^2 " 

1 

" r l2 “ r 23 r 13' 

-'->3- 

(1-rL) 

- r l3 “ r 23 r l2 


C. 14 
4 C. 15 


#«3:m b 

(i±*, + W r l3 W r 23 #@t]j£ y 

-^X 2T y ^x 3 ia& x 2 ^ x 3 z®M 

ffi3fe#S(C.10M8)W(C-I0.19)o 


y = Xp4„ 


(1) 




► 90i 






955 


Rp=r (2) 

% qxk m r% q w-e*o fa 


Vi = ft + ft* 2i + fcx jf + ftX 4 , 4 - ft X 5l . 4 «,. ( 3 ) 




ft" ft=<> 

ft+ft=l (4) 

*l!A*l! + <«in, ®.ft=ft »A = l- ft, Steffi ft « ft iJ.il 

*F«**ftWs 


WWiE^ p* BT*$n 

T&iCffi-H'Sis [2) 

P* =p+<X r X)- 1 R'[R(X'X)- , R']-'(r-I0) (6) 

JS+PM*H(36ftJ|€to)fctf-*. BP*ii#W^^(x'x)-'x'y 
ifctti-t-o 

M 3 > 1 »« i? faMAfl-*? 

b. (5)*f»ttRRF£*I r fa *«&£&•£• (4)* 

c. XmT»A»«R^ffl#®»R*lr: 

( i )ft=ft = ft = 2 

( II )ft = ft and ft=ft 
( iii )ft-3ft = 5ft 
( iV )ft + 3ft = 0 

d. =p? 


[1] W.F.Ogbu m, * Factors in the Variation of Crime among Cities," journal of 
Americaji Statistical Association , vol.30» 1935, p.12. 

[21 JSL J.Johnston, ffi 205 M 0 


902 ► 


&&&&&& . *tt 




mm ca 


CA.l k 7^16*3^ 

S«? = S< Y t - A - Ax,.--AX *) 2 

956 JfiTA.A. 

= 2S< ^ - A - P2*2i -fc)(- 1) 

^-£p =, 2^( Yi-01- AX„-&X*><“ X„) 

= 2SCY, - A - AX h .-ftx*)(- X u ) 

.^a®EP# (C.3.8) 

ca.2 

* (C.3.7) *#: 

u'u = y'y - 2ft'X' y + |i'X'X$ 

m m m a b & a m w m ■. 

d(u'a) 

-= - 2X'y + 2X'X{t 

9(t 

(X'X) 0 = X'y 
Aifff|f= (X'X)-'X'y, 

CA.3 (l tty’ll—1fr^it$eP$ 

4 (C.3.11) 

►903 







(X'X)-'X'y 

$ y = XP+ U ft th : 


P = (X'X) _1 X' (XP + u) 

= (X'X) ‘x'xp+ (X'X) ‘X'u 



= p+ 

Sift, 

(X'X) "'X'u 

(1) 

957 

p-p= 

(X'X) "‘X'u 

(2) 


var-cov(P) = E[(p-p)(p-p)'] 

= £![(X'X)' l X'u3[(X'X) 'X'u]'i 
= E[(X'X)"‘X'uu'X(X'X)~'] (3) 


r mmm <ab)*= b*a' c 
ffiaaiif x JB4t=-MtHi», M (3) 

var-cov(|t) = (X'X) ' 'X'E( uu' )X(X'X) ' 1 
= (X'X)'‘XVIX(X'X)' ! 

= ^(X'x) •* 

(C.3.13) + T 

£(uu') = tf 2 I©II)t. 


CA.4 OLS ffti+M&tl BIAJK 14M 


* (C.3.11) nT(# ; 

= <X'X)"'x'y (1) 

a (x'xr'x's-ssgRsep*, y Wit. mw «•£&■£■ &- 


HIBCPRF*: 

y=xp+u ( 2 ) 

tttftftA (3), I9i 

I* = (X'X) 'X' (Xp+u) (3) 

= P+ (X'X) 1 X'u (4) 

(X'X) ‘x'x = i 0 
jfc (4) WJHM. If: 

E(P) = £(p) + (X'X) 'X'E(u) = P (5) 


E(p)-p(A-it^?) e ( u)=o<, MWittflMms-i 

V04 ► 


* it * ** ¥ Air 
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fiitti+ifco 

P’ = [ (X'X) ’X' + C] y (6) 

#F (2) ft A (6) kT^#: 

P* = [ (X'X)’’X' + C] (Xp+u) 

= P+CXp+ (X'X) 'X'u+Cu (7) 

sate, ma£^: 

CX= 0 (*ft*?) (8) 

ipjffl (8), afcnlffi (7) 

P’ -P= (X'X) ‘'X'u + Cu (9) 

firiSX , var-cov (0‘) & 

E(fi' -p)(p’ -P)'= E[(X'X) ’ ’X'u + Cu] [ (X'X) ” 'X'u + Cu)' (10) 

mmm-. 

var-cov(p* ) = <* 2 (X'X) " * + a 2 CC' 

- var-cov (0) + a 2 CC' (11) 

P’ KjOLS fti+fi P 69 73 
PMn o 2 « CC', Ebjifc^p' «— 

AUBiftiiSP&BLUE. S 

m, *q*c£— epc=o, m P’ = Po 

um% in ft m t— t- blue -is it m , m ^ -e & m & * * - m ft- it m „ 

[tm\ 

[4] x., «,• ws- *? = e [« ( - £ ( Ui )] 2 ft a a, fn i'u] at) fa-},- m = 

E [ u s - E ( u i )][ u j - E ( uj )], 1 iSST E ( «,) = 0, — 

BKC.2.3). 

[ 5 ] &«*-;§ fAjsm. Y i = $ 1 + ^x 2J \ p 3 x 3! + - +j5 i x«^s&, 

#jfc;*r?£5tf *-t-iU pR*, sp# (c.3.8) MS-ts-p., m-g'mmvj. x 2 siitt „ 

x 3 jnff**u, wf»*='M!rg, ttutnji, 
JWdtiiii, (c.3.8) M*-*•#«*bp» m/S, - ?-&**- - - &x» [tfc«? 
(7-4.•6)] o 


C & 04K£ff* 


*905 




[6] a- : »* = ^(v, -y) 5 = = 

ttfrKftWfiTarW. Hi*J5k*3£ 3 l t fir?iU 

[7] J.Johnston, Econometrics Methods , McGraw-Hill, 3d cd. , New 
York, 1984, pp.L95 - 196„ 

[8] B|±. 

[ 9 ] WH^S.5^, 


906 ► 


tivwvita. ■ itMti-Sf*xn 





958 3ft r l 

%D.2 
SD.3 
£R4 x 2 

fS d. 5 M-KfMtfetffti & o.o5 fu o.oi farfu 

j£R« 

*d.? i%m5%''&^mm-n$}t <= r > fnF® 



afartr "&'■$<¥'M'& 


V9Q7 





a IX 1 

« 

Fr (0<Z<1. 96) =0. 475 0 
Fr CZ>1.96) =0.5-0.475 0=0.025 





0 l.96 Z 


z 

0. 00 

0. 01 

0.02 

0. 03 

0. 04 

0. 05 

0. 06 

0. 07 

0. 08 

0.09 

o.o 

o.ooo o 

0, oo4 o 

0. 008 0 

0. 012 0 

0. 016 0 

0.019 9 

0. 023 9 

0.027 9 

0. 031 9 

0-035 9 

0. 1 

0. 039 8 

0.043 8 

0. 047 8 

0. 051 7 

0. 055 7 

0. 059 6 

0. 063 6 

0.067 5 

0. 071 4 

0.075 3 

0.2 

0.079 3 

0. 083 2 

0.087 1 

0. 091 0 

0. 094 8 

0. 098 7 

0. 102 6 

0. 106 4 

0. 110 3 

0. 114 1 

0. 3 

0. 117 9 

0. 121 7 

0. 125 5 

0. 129 3 

0,133 1 

0, 136 8 

0. 140 6 

0. 144 3 

0. 148 0 

0. 151 7 

0. 4 

0. 155 4 

0. 159 1 

0. 162 8 

0. 166 4 

0. 170 0 

0. 173 6 

0. 177 2 

0. 180 8 

0. 184 4 

0.187 9 

0. 5 

0. 191 5 

0. L95 0 

0. 198 5 

0. 201 9 

0. 205 4 

0. 208 8 

0.212 3 

0. 215 7 

0. 219 0 

0.222 4 

0. 6 

0. 225 7 

0. 229 1 

0. 232 4 

0. 235 7 

0.238 9 

0. 242 2 

0. 245 4 

0. 248 6 

0. 251 7 

0.254 9 

0. 7 

0. 268 0 

0.261 1 

0. 264 2 

0. 267 3 

0.270 4 

0. 273 4 

0. 276 4 

0. 279 4 

0. 282 3 

0.285 2 

0. 8 

0. 288 1 

0. 291 0 

0. 293 9 

0. 296 7 

0.299 5 

0. 302 3 

0.303 1 

0. 307 8 

0. 310 6 

0. 313 3 

0.9 

0.315 9 

0.318 6 

0. 321 2 

0. 323 8 

0.326 4 

0.328 9 

0.331 5 

0. 334 0 

0. 336 o 

0. 338 9 

1.0 

0. 341 3 

0. 343 8 

0. 346 1 

0.348 5 

0. 350 8 

0. 353 1 

0.355 4 

0. 357 7 

0- 359 9 

0. 362 1 

1. 1 

0. 364 3 

0. 366 5 

0. 368 6 

0. 370 8 

0. 372 9 

0. 374 9 

0.377 0 

0. 379 0 

0,381 0 

0. 383 0 

1. 2 

0. 384 9 

0. 386 9 

0, 388 8 

0. 390 7 

0. 392 5 

0. 394 4 

0, 396 2 

0. 398 0 

0. 399 7 

0. 401 5 

1. 3 

0. 403 2 

0.404 9 

0. 406 6 

0. 408 2 

0. 409 9 

0.411 5 

0. 413 1 

0. 414 7 

0. 416 2 

0. 417 7 

1. 4 

0.419 2 

0. 420 7 

0. 422 2 

0. 423 6 

0.425 1 

0. 426 5 

0.427 9 

0. 429 2 

0.430 6 

0.431 9 

1. 5 

0. 433 2 

0.434 5 

0. 435 7 

0. 437 0 

0.438 2 

0.439 4 

0. 440 6 

0. 441 8 

0- 442 9 

0. 444 1 

1. 6 

0.445 2 

0. 446 3 

0. 447 4 

0. 448 4 

0. 449 5 

0. 450 5 

0. 451 5 

0. 452 5 

0. 453 5 

0. 454 5 

L 7 

0. 445 4 

0. 456 4 

0. 457 3 

0.458 2 

0. 459 1 

0. 459 9 

0.460 8 

0. 461 6 

0. 462 5 

0. 463 3 

1. 8 

0. 464 1 

0. 464 9 

0. 465 6 

0.466 4 

0,467 1 

0. 467 8 

0.468 6 

0. 469 3 

0. 469 9 

0. 470 6 

1. 9 

0.471 3 

0. 471 9 

0. 472 6 

0.473 2 

0.473 8 

0.474 4 

0.475 0 

0. 475 6 

0. 476 1 

0. 476 7 

2.0 

0. 477 2 

0. 477 8 

0. 478 3 

0.478 a 

0.479 3 

0. 479 8 

0. 480 3 

0. 480 8 

0. 481 2 

0.481 7 

2, 1 

0. 482 1 

0. 482 6 

0. 483 0 

0.483 4 

0.483 8 

0. 484 2 

0. 484 6 

0. 485 0 

0,485 4 

0.485 7 

2. 2 

0. 486 1 

0. 486 4 

0. 486 8 

0.487 1 

0. 487 5 

0. 487 8 

0.488 1 

0. 488 4 

0.488 7 

0. 489 0 

2. 3 

0. 489 3 

0. 489 6 

0. 489 8 

0.490 1 

0. 490 4. 

0. 490 6 

0. 490 9 

0. 491 1 

0. 49) 3 

0. 491 6 

2. 4 

0.491 8 

0. 492 0 

0. 492 2 

0. 492 5 

0.492 7 

0.492 9 

0. 493 1 

0. 493 2 

0. 493 4 

0.493 6 

2. 5 

0. 493 8 

0, 494 0 

0. 494 1 

0. 494 3 

0. 494 5 

0. 494 6 

0. 494 8 

0. 494 9 

0.495 1 

0. 495 2 

2. 6 

0. 495 3 

0. 495 5 

0,495 6 

0. 495 7 

0.495 9 

0, 496 0 

0. 496 1 

0, 496 2 

0.496 3 

0.496 4 

2. 7 

0. 496 5 

0. 496 6 

0. 496 7 

0. 496 8 

0.496 9 

0.497 0 

0. 497 1 

0. 497 2 

0.497 3 

0. 497 4 

2. 8 

0.497 4 

0. 497 5 

0.497 6 

0.497 7 

0.497 7 

0. 497 8 

0. 497 9 

0. 497 9 

0. 498 0 

0. 498 1 

2. 9 

0. 498 1 

0. 498 2 

0. 498 2 

0. 498 3 

0.498 4 

0. 498 4 

0. 498 5 

0. 498 5 

0. 498 6 

0. 498 6 

3.0 

0. 498 7 

0. 498 7 

0. 498 7 

0. 498 8 

0. 498 8 

0.498 9 

0. 498 9 

0,498 9 

0. 499 0 

0.499 0 


PC -1.96<2<0> =0.475 0 a P< — 1. 96<Z<1. 96> = 2(0. 475 0) = 0. 95. 


908 ► 








■fc D. 2 

« 

Pr<f>2, 080) =0. 025 

Pr(£>l. 725) =0.05 & i# = 20 

Pr( UI>1- 725) = 0 . 10 



\ Pr 
df \ 

0. 25 

0. 50 

0. 10 

0. 20 

0. 05 

0. 10 

0. 025 

0.05 

0. 01 

0. 02 

0. 005 

0. 010 

0. 00 1 

0. 002 



3. 078 

6. 314 

12. 706 

31.821 

63.657 

318. 31 



1. 886 

2. 920 

4. 303 

6. 965 

9. 925 

22. 327 



1. 638 

2.353 

3.182 

4, 541 

5.841 

10. 214 

4 

0. 741 

1. 533 

2. 132 

2. 776 

3.747 

4. 604 

7. 173 

5 

0. 727 

1. 476 

2.015 

2.571 

3. 365 

4. 032 

b. 893 

6 

0. 718 

l. 440 

1. 943 

2.447 

3. 143 

3. 707 

5. 208 

7 

0. 711 

1.415 

1.895 

2, 365 

2.998 

3. 499 

4.785 

8 

0. 706 

1. 397 

1.860 

2.306 

2. 896 

3.355 

4. 501 

9 

0. 703 

1. 383 

1.833 

2.262 

2. 821 

3, 250 

4. 297 

10 

0. 700 

1. 372 

1.812 

2.228 

2. 764 

3. 169 

4. 144 

11 

0. 697 

1.363 

1. 796 

2.201 

2.718 

3. 106 

4, 025 

12 

0. 695 

1.356 

1. 7S2 

2. 179 

2. 681 

3. 055 

3. 930 

13 

0, 694 

1. 350 

1. 771 

2. 160 

2. 650 

3.012 

3. 852 

14 

0. 692 

1.345 

1.761 

2. 145 

2.624 

2. 977 

3. 787 

15 

0. 691 

1.341 

1.753 

2.131 

2. 602 

2.947 ' 

3. 733 

16 

0. 690 

1. 337 

1. 746 

2. 120 

2.583 

2. 921 

3. 686 

17 

0. 689 

1. 333 

1.740 

2. 110 

2. 567 

2. 898 

3. 646 

18 

• 0. 688 

1.330 

1. 734 

2. 101 

2. 552 

2. 878 

3. 610 

19 

0, 688 

I. 328 

1. 729 

2. 093 

2. 539 

2.861 

3. 579 

20 

0. 687 

1. 325 

1.725 

2. 086 

2. 528 

2. 845 

3. 552 

21 

0, 686 

1.323 

1. 721 

2. 080 

2. 518 

2. 831 

3. 527 

22 

0. 686 

1. 321 

1. 717 

2. 074 

2. 508 

2. 819 

3. 505 

23 

0- 685 

1. 319 

1.714 

2. 069 

2. 500 

2. 807 

3. 185 

24 

0.685 

1. 318 

1.711 

2.064 

2.492 

2. 797 

3.467 

25 

0. 684 

1. 316 

1. 708 

2. 060 

2. 485 

2. 787 

3. 4 50 

26 

0. 684 

1. 315 

1.706 

2. 056 

2. 479 

2. 779 

3. 435 

27 

0. 684 

1.314 

1. 703 

2.052 

2.473 

2. 771 

3. 421 

28 

0. 683 

1.313 

1. 701 

- 2. 048 

2.467 

2. 763 

3.408 

29 

0. 683 

1. 311 

1.699 

2. 045 

2. 462 

2. 756 

3. 396 

30 

0. 683 

1.310 

1. 697 

2. 042 

2. 457 

2. 750 

3. 385 

40 

0. 681 

1. 303 

1. 684 

2. 021 

2. 423 

2. 704 

3.307 

60 

0.679 

1.296 

1.671 

2. 000 

2.390 

2. 660 

3. 232 

120 

0. 677 

1. 289 

1. 658 

1. 980 

2.358 

2.617 

3. 160 

QO 

0. 674 

1.282 

1,645 

1. 960 

2.326 

2.576 

3.090 




^t^E. S. Pearson and H. O. Hartley, eds. * Biometrika Tables for Statisti dart a » vol. It 3d 
eti. , table 12, Cambridge University Press, New York, 1966 a = 
















& D. 3 

m 

Fr(F>1. 59) =0. 25 

PrCF>2. 42) =0. 10 Ml" S Sffi aV, = 10 
Pr(F>3. H> = 0.05 N 2 =9 
Pr( F>5. 26) = 0.01 


5 % \*M 

y i %i>l*£ 



0 314 5.26 


F 



',>-7-0 AS N\ 

AS N, ' 

Pr 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


0. 25 

5.83 

7. 50 

8. 20 

8.58 

8. 82 

8. 98 

9. 10 

9. 19 

9. 26 

9. 32 

9.36 

9. 41 

1 

0. 10 

39. 9 

49. 5 

53.6 

55. 8 

57. 2 

58.2 

58.9 

59. 4 

59. 9 

60. 2 

60 . 5 

60.7 


0. 05 

161 

200 

216 

225 

230 

234 

237 

239 

241 

242 

243 

244 


0. 25 

2.57 

3. 00 

3. 15 

3.23 

3. 28 

3. 31 

3. 34 

3. 35 

3. 37 

3. 38 

3. 39 

3. 39 

2 

0. 10 

8. 53 

9. 00 

9. 16 

9. 24 

9. 29 

9. 33 

9.35 

9. 37 

9. 38 

9. 39 

9. 40 

9. 41 


0. 05 

18. 5 

19. 0 

19. 2 

19. 2 

19. 3 

19. 3 

19. 4 

19. 4 

19.4 

19. 4 

19. 4 

19.4 


0. 01 

98.5 

99. 0 

99.2 

99. 2 

99. 3 

99.3 

99. 4 

99. 4 

99.4 

99.4 

99. 4 

99. 4 


0. 25 

2. 02 

2. 28 

2. 36 

2. 39 

2.41 

2. 42 

2. 43 

2. 44 

2. 44 

2. 44 

2. 45 

2. 45 

3 

0. 10 

5. 54 

5. 46 

5. 39 

5. 34 

5. 31 

5. 28 

5. 27 

5. 25 

5. 24 

5. 23 

5. 22 

5. 22 


0. 05 

10. 1 

9. 55 

9.28 

9. 12 

9.01 

8. 94 

8. 89 

8. 85 

8. SI 

8. 79 

8. 76 

8. 74 


0. 01 

34.1 

30.8 

29. 5 

28. 7 

28-2 

27.9 

27.7 

27. 5 

27. 3 

27.2 

27. 1 

27.1 


0. 25 

1. 81 

2. 00 

2. 05 

2. 06 

2. 07 

2. 08 

2. 08 

2. 08 

2. 08 

2. OR 

2. 08 

2. 08 

4 

0. 10 

4. 54 

4. 32 

4. 19 

4.11 

4.05 

4. 01 

3. 98 

3. 95 

3. 94 

3. 92 

3.91 

3- 90 


0. 05 

7. 71 

6.94 

6. 59 

6. 39 

6. 26 

6. 16 

6. 09 

6. 04 

6. 00 

5.96 

5. 94 

5.91 


0. 01 

21. 2 

18.0 

16. 7 

16.0 

15- 5 

15. 2 

15. 0 

14.8 

14.7 

14. 5 

14. 4 

14.4 


0. 25 

1. 69 

1. 85 

1.88 

1. 89 

1.89 

1.89 

1. 89 

-1.89 

1.89 

1. 89 

1. 89 

1-89 

5 

0. 10 

4.06 

3. 78 

3. 62 

3.52 

3. 45 

3- 40 

3. 37 

3. 34 

3. 32 

3.30 

3. 28 

3. 27 


0. 05 

6. 61 

5. 79 

5.41 

5.19 

5. 05 

4. 95 

4.88 

4. 82 

4.77 

4.74 

4. 71 

4.68 


0.01 

16. 3 

13. 3 

12.1 

11. 4 

11. 0 

10. 7 

10. 5 

10. 3 

10. 2 

10. 1 

9. 96 

9- 89 


0. 25 

1.62 

1. 76 

1. 78 

1.79 

1. 79 

1.78 

1. 78 

1. 78 

1. 77 

1. 77 

1. 77 

1. 77 

6 

0. 10 

3. 78 

3. 46 

3. 29 

3. 18 

3. 11 

3. 05 

3.01 

2. 98 

2. 96 

2. 94 

2. 92 

2. 90 


0.05 

5. 99 

5. 14 

4.76 

4. 53 

4. 39 

4.28 

4.21 

4. 15 

4. 10 

4. 06 

4. 03 

4.00 


0.01 

13. 7 

10. 9 

9. 78 

9.15 

8. 75 

8. 47 

8. 26 

8. 10 

7. 98 

7. 87 

7. 79 

7. 72 


0. 25 

1. 57 

1. 70 

1.72 

1. 72 

1. 71 

1. 71 

1. 70 

1. 70 

1.69 

1. 69 

1. 69 

1. 68 

7 

0. 10 

3. 59 

3. 26 

3.07 

2. 96 

2. 88 

2.83 

2. 78 

2. 75 

2. 72 

2. 70 

2. 68 

2. 67 


0. 05 

5. 59 

4. 74 

4. 35 

4.12 

3. 97 

3.87 

3. 79 

3.73 

2. 68 

3. 64 

3. 60 

3. 57 


0.01 

12. 2 

9. 55 

8.45 

7.85 

7. 46 

7. 19 

6. 99 

6. 84 

6. 72 

6. 62 

6. 54 

6.47 


0. 25 

1. 54 

1. 66 

1. 67 

1.66 

1. 66 

1.65 

1.64 

1. 64 

1. 63 

1. 63 

1. 63 

1. 62 

8 

0. 10 

3. 46 

3. 11 

2. 92 

2.81 

2. 73 

2. 67 

2. 62 

2. 59 

2. 56 

2. 54 

2. 52 

2. 50 


0. 05 

5. 32 

4. 46 

4. 07 

3. 84 

3. 69 

3. 58 

3. 50 

3. 44 

3. 39 

3.35 

3. 31 

3.28 


0. 01 

11. 3 

8. 65 

7. 59 

7. 01 

6. 63 

6. 37 

6.18 

6. 03 

5. 91 

5. 81 

5. 73 

5.67 

9 

0. 25 

1. 51 

1. 62 

1. 63 

1. 63 

1. 62 

1. 61 

1. 60 

1. 60 

1. 59 

1. 59 

1. 58 

1.58 


0. 10 

3. 36 

3. 01 

2.81 

2. 69 

2. 61 

2. 55 

2. 51 

2. 47 

2.44 

2. 42 

2. 40 

2. 38 


0. 05 

S. 12 

4.26 

3. 86 

3.63 

3. 48 

3. 37 

3.29 

3. 23 

3. 18 

3. 14 

3-10 

3.07 


0. 01 

10. 6 

8. 02 

6. 99 

6. 42 

6- 06 

5.80 

5. 61 

5-47 

5. 35 

5. 26 

5-18 

5.11 


E. S. Pearson and H. O. Hartley.eds, *Biometrika Tables for statisticians , vol. 1 T 3d ed. .table 18, 
Cambridge University Press,New York,1966 0 . 


910 }> 











frf aitlBE Ni 




15 

20 

24 

30 

40 

50 

60 

100 

120 

200 

500 

oc 

Pr 

Jt N, 

9. 49 

9. 58 

9. 63 

9. 67 

9. 71 

9.74 

9.76 

9. 78 

9.80 

9. S2 

T&T" 

9.85 

0.25 


61. 2 

61. 7 

62.0 

G2. 3 

62. 5 

62. 7 

62. 8 

63. 0 

63. 1 

63. 2 

63. 3 

63. 3 

0, 10 

1 

246 

248 

249 

250 

251 

252 

252 

253 

253 

254 

254 

254 

0.05 


3. 41 

3. 43 

3. 43 

3. 44 

3. 45 

3. 45 

3. 46 

3. 47 

3. 47 

3. 48 

3. 48 

3. 48 

0. 25 


9. 42 

9.44 

9.45 

9.46 

9. 47 

9.47 

9.47 

9. 48 

9. 48 

9.49 

9.49 

9.40 

0. 10 

2 

19. 4 

19.4 

19. 5 

19. 5 

19. 5 

19. 5 

19. 5 

19.5 

19.5 

19. 5 

19.5 

19. 5 

0. 05 


99. 4 

99.4 

99.5 

99, 5 

99. 5 

99. 5 

99. 5 

99.5 

99.5 

99.5 

99. 5 

99. 5 

0. 01 


2. 46 

2. 46 

2.46 

2. 47 

2. 47 

2.47 

2. 47 

2. 47 

2. 47 

2.47 

2. 47 

2. 47 

0. 25 


5, 20 

5. 18 

5. 18 

5. 17 

5. 16 

5.15 

5. 15 

5. 14 

5. 14 

5. 14 

5. 14 

5. 13 

0, 10 

3 

8. 70 

8. 66 

8. 64 

8. 62 

8. 59 

8. 58 

8. 57 

8. 55 

S. 55 

8. 54 

8. 53 

8. 53 

0. 05 


26, 9 

26,7 

26.6 

26. 5 

26.4 

26.4 

26, 3 

26.2 

26.2 

26. 2 

26. 1 

26. 1 

0.01 


2. 08 

2. 08 

2. 08 

2. 08 

2. 08 

2.08 

2. 08 

2. 08 

2. 08 

2. 08 

2. 08 

2. 08 

0. 25 


3,87 

3. 84 

3. 83 

3. 82 

3. 80 

3. 80 

3.79 

3. 78 

3. 78 

3. 77 

3.76 

3.76 

0. 10 

4 

5. 86 

5. 80 

5. 77 

5. 75 

5. 72 

5. 70 

5.69 

5. 66 

5. 66 

5. 65 

5. 64 

5. 63 

0. 05 


14. 2 

14.0 

13. 9 

13. 8 

13. 7 

13-7 

13. 7 

13,6 

13. 6 

13. 5 

13,5 

13,5 

0.01 ‘ 


1. 89 

1. 88 

1.88 

1, 88 

1. 88 

1.88 

1. 87 

1. 87 

1. 87 

1. 87 

1. 87 

1. 87 

0. 25 


3. 24 

3. 21 

3- 19 

3. 17 

3. 16 

3.15 

3. 14 

3. 13 

3. 12 

3.12 

3. 11 

3. 10 

0. 10 

5 

4. 62 

4. 56 

4. 33 

4. 50 

4, 46 

4. 44 

4.43 

4. 41 

4. 40 

4. 39 

4. 37 

4. 36 

0. 05 


9. 72 

9. 55 

9.47 

9. 38 

9. 29 

9. 24 

9. 20 

9. 13 

9. 11 

9. 08 

9. 04 

9.02 

0-01 


1. 76 

1. 76 

1. 75 

1. 75 

1. 75 

1. 75 

1. 74 

1. 74 

1. 74 

1. 74 

1. 74 

1. 74 

0. 25 


2. 87 

2. 84 

2. 82 

2. 80 

2, 78 

2* 77 

2. 76 

2. 75 

2. 74 

2.73 

2. 73 

2.72 

0. 10 

6 

3. 94 

3- 87 

3. 84 

3. 81 

3, 77 

3. 75 

3. 74 

3. 71 

3. 70 

3. 69 

3. 68 

3. 67 

0. 05 


7. 56 

7. 40 

7. 31 

7. 23 

7 .14 

7. 09 

7. 06 

6.99 

6.97 

6. 93 

6. 90 

6. 88 

0-01 


1.68 

1- 67 

1. 67 

1. 66 

1- 66 

1, 66 

1. 65 

1.65 

1. 65 

1. 65 

1. 65 

1. 65 

0. 25 


2. 63 

2. 59 

2.58 

2. 56 

2.54 

2.52 

2.51 

2. 50 

2.49 

2. 48 

2. 48 

2.47 

0. 10 

7 

3. 51 

3. 44 

3. 41 

3.38 

3. 34 

3. 32 

3. 30 

3. 27 

3. 27 

3.25 

3. 24 

3. 23 

0. 05 


6. 31 

6. 16 

6. 07 

5. 99 

5. 91 

5. 86 

5.82 

5. 75 

5. 74 

5. 70 

5.67 

5. 65 

Q.-Ql 


1. 62 

1.61 

1.60 

1. 60 

1. 59 

1. 59 

1. 59 

1.58 

1.58 

1. 58 

1. 58 

1.58 

0. 25 


2. 46 

2.42 

2.40 

2, 38 

2. 36 

2.35 

2. 34 

2. 32 

2.32 

2. 31 

2. 30 

2.29 

0. 10 

8 

3. 22 

3. 15 

3. 12 

3. 08 

3. 04 

2.02 

3. 01 

2. 97 

2. 97 

2. 95 

2. 94 

2. 93 

0. 05 


5. 52 

5. 36 

5. 28 

5. 20 

5. 12 

5.07 

5. 03 

4. 96 

4. 95 

4. 91 

4. 88 

4.86 

0,01 


1. 57 

1.56 

1. 56 

1. 55 

1.55 

1. 54 

1. 54 

1. 53 

1. 53 

1. 53 

1.53 

1. 53 

0. 25 


2, 34 

2, 30 

2.28 

2. 25 

2.23 

2.22 

2. 21 

2. 19 

2. 18 

2. 17 

2. 17 

2.16 

0. 10 

9 

3. 01 

2. 94 

2. 90 

2. 86 

2. 83 

2.80 

2. 79 

2.76 

2.75 

2. 73 

2. 72 

2.71 

0, 05 


4. 96 

4.81 

4. 73 

4. 65 

4, 57 

4.52 

4. 48 

4. 42 

4.40 

4. 36 

4. 33 

4. 31 

0.01 
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ttT-tiftfS. N, 

ffi N'j 

Pr 

1 

2 

3 

i 

5 

6 

7 

8 

9 

10 

11 

12 


0. 25 

1. 19 

1. 60 

1. 60 

1. 69 

1. 59 

1.58 

1.57 

1. 56 

1. 56 

"l. 55 

1.55 

1. j4 

10 

0. 10 

3. 29 

2. 92 

2. 73 

2. 61 

2. 52 

2.46 

2. 41 

2. 38 

2. 35 

2. 32 

2. 30 

2. 28 


0.05 

1. 96 

4. 10 

3.71 

3. 48 

3. 33 

3. 22 

3. 14 

3. 07 

3. 02 

2.98 

2.94 

2.91 


0. 01 

10.0 

7. 56 

6. 55 

5. 99 

5. 64 

5. 39 

5. 20 

5. 06 

4. 94 

4. 85 

4. 77 

4.71 


0. 25 

1. 47 

1. 58 

1. 58 

1. 57 

1. 56 

1. 55 

1. 54 

l. 53 

1.53 

1.52 

1. 52 

1. 51 

u 

0. 10 

3.23 

2. 86 

2. 66 

2. 54 

2.45 

2. 39 

2. 34 

2. 30 

2. 27 

2.25 

2. 23 

2. 21 


0. 05 

4. 84 

3. 98 

3. 59 

3. 36 

3. 20 

3. 09 

3. 01 

2. 95 

2. 90 

2. 85 

2. 82 

2. 79 


0.01 

9. 65 

7. 21 

6, 22 

5. 67 

5, 32 

5. 07 

4. 89 

4. 74 

4. 63 

4. 54 

4, 4 6 

4. 40 


0. 25 

1.46 

1. 56 

1. 56 

1. 55 

1, 54 

1. 53 

1. 52 

1. 51 

1. 51 

1. 50 

1. 50 

I. 49 

12 

0. 10 

3. 18 

2.81 

2. 61 

2. 48 

2, 39 

2. 33 

2. 28 

2. 24 

2. 21 

2. 19 

2. 17 

2. 15 


0. 05 

4. 75 

3. 89 

3. 49 

3. 26 

3. 11 

.3. 00 

2. 91 

2. 85 

2. 80 

2. 75 

2. 72 

2. 69 


0. 01 

9. 33 

6.93 

5. 95 

5. 41 

5.06 

4. 82 

4. 64 

4. 50 

4. 39 

4. 30 

4.22 

4. 16 


0. 25 

1.45 

1. 55 

1. 55 

1. 53 

1. 52 

1. 51 

1. 50 

1. 49 

1. 49 

1.48 

1.47 

1.47 

13 

0. 10 

3. 14 

2. 76 

2.56 

2. 43 

2.35 

2. 28 

2. 23 

2. 20 

2. 16 

2. 14 

2. 12 

2. 10 


0.05 

4. 67 

3. 81 

3.41 

3. 18 

3.03 

2.92 

2. 83 

2. 77 

2. 71 

2.67 

2. 63 

2- 60 


0. 01 

9. 07 

6. 70 

5. 74 

5. 21 

4. 86 

4. 62 

4. 44 

4. 30 

4. 19 

4.10 

4. 02 

3. 96 


0. 25 

1. 44 

l. 53 

1. 53 

1. 52 

1. 51 

1.50 

1.49 

1- 48 

1,17 

1-46 

J • 46 

1. 45, 

U 

0. 10 

3. 10 

2.73 

2. 52 

2. 39 

2. 31 

2. 24 

2. 19 

2. 15 

2. 12 

2.10 

2.08 

2. 05 


0. 05 

4. 60 

3. 74 

3. 34 

3. 11 

2. 96 

2. 85 

2. 76 

2. 70 

2. 65 

2. 60 

2.57 

2. 53 


0.01 

8. 86 

6. 51 

5. 56 

5. 04 

4. 69 

4. 46 

4. 28 

4. 14 

4.0.3 

3. 94 

3. 86 

3. 80 


0. 25 

1-43 

1.52 

1- 52 

L51 

L 40 

1.48 

1.47 

1. 46 

1.46 

1.45 

1. 44 

1. 44 

15 

0. 10 

3. 07 

2. 70 

2. 49 

2.36 

2.27 

2. 21 

2. 16 

2. 12 

2. 09 

2. 06 

2. 04 

2. 02 


0. 05 

4. 54 

3. 68 

3. 29 

3. 06 

2. 90 

2. 79 

2. 71 

2. 64 

2. 59 

2. 54 

2. 51 

2. 48 


0.01 

8. 68 

6. 36 

5. 42 

4. 89 

4, 56 

4. 32 

4. 14 

4. 00 

3. 89 

3. 80 

3. 73 

3. 67 


0. 25 

1. 42 

1. 51 

1. 51 

1, 50 

1.48 

1.47 

1.46 

1.45 

1.44 

1.44 

1.44 

1.43 

36 

0. 10 

3.05 

2. 67 

2. 46 

2. 33 

2. 24 

2. 18 

2. 13 

2. 09 

2. 06 

2. 03 

2. 01 

1. 99 


0. 05 

4. 49 

3. 63 

3. 24 

3. 01 

2.85 

2. 74 

2. 66 

2. 59 

2.54 

2.49 

2. 46 

2. 42 


0. 01 

8. 53 

6. 23 

5. 29 

4. 77 

4. 44 

4. 20 

4. 03 

3. 89 

3. 78 

3. 69 

3. 62 

3. 55 


0. 25 

1. 42 

1.51 

1-50 

1,49 

L 47 

1.46 

L 45 

1-44 

1.43 

1,43 

1. 42 

1. 41 

17 

0. 10 

3.03 

2. 64 

2. 44 

2, 31 

2.22 

2. 15 

2. 10 

2. 06 

2. 03 

2. 00 

1. 98 

1. 96 


0. 05 

4. 45 

3. 59 

3. 20 

2, 96 

2. 81 

2. 70 

2. 61 

2. 55 

2. 49 

2. 45 

2.41 

2- 38 


0. 01 

8. 40 

6. 11 

5. 18 

4. 67 

4.34 

4. 10 

3. 93 

3. 79 

3. 68 

3. 59 

3. 52 

3. 46 


0. 25 

t. 41 

1.50 

1. 49 

1. 48 

1.46 

1.45 

1. 44 

1.43 

1. 42 

1.42 

i. 41 

1. 40 

IS 

0. 10 

3. 01 

2. 62 

2. 42 

2. 29 

2. 20 

2. 13 

2. 08 

2.04 

2. 00 

1.98 

1. 96 

1. 93 


0. 05 

4. 41 

3. 55 

3. 16 

2. 93 

2. 77 

2. 66 

2. 58 

2.51 

2. 46 

2. 41 

2. 37 

2. 34 


0. 01 

8. 29 

6. 01 

5. 09 

4.58 

4.25 

4. 01 

3. 84 

3. 71 

3. 60 

3.51 

3. 43 

3. 37 


0. 25 

1.41 

1.49 

1.49 

1.47 

1.46 

1.44 

1. 43 

L 42 

1.41 

1.41 

1. 40 

1. 40 

19 

0. 10 

2. 99 

2. 61 

2. 40 

2. 27 

2.18 

2.11 

2. 06 

2. 02 

1. 98 

L 96 

I. 94 

1. 91 


0. 05 

4. 38 

3. 52 

3. 13 

2. 90 

2. 74 

2. 63 

2. 54 

2. 48 

2. 42 

2. 38 

2-34 

2,31 


0. 01 

8. 18 

5. 93 

5. 01 

4. 50 

4. 17 

3. 94 

3. 77 

3. 63 

3. 52 

3. 43 

3- 36 

3. 30 


0. 25 

1.40 

1. 49 

1. 48 

1.46 

1.45 

1. 44 

1. 43 

1,42 

1.41 

1. 40 

1. 39 

1.39 

20 

0. 10 

2. 97 

2. 59 

2. 38 

2. 25 

2. 16 

2. 09 

2. 04 

2. 00 

1. 96 

1. 94 

]. 92 

1. 89 


0. 05 

4. 35 

3. 49 

3. 10 

2. 87 

2. 71 

2. 60 

2- 51 

2, 45 

2. 39 

2.35 

2. 31 

2. 28 


0. 01 

8. 10 

5. 85 

4. 94 

4. 43 

4. 10 

3. 87 

3. 70 

3. 56 

3. 46 

3. 37 

3. 29 

3. 23 
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mm 


_ Ni _ 

15 20 24 30 40 50 60 100 120 200 500 ='•> Pr 


1. 53 

1. 52 

1. 52 

1. 51 

1. 51 

1. 50 

1. 50 

1. 49 

1. 49 

1. 49 

1.48 

l. 48 

0. 25 

2. 24 

2. 20 

2.18 

2. 16 

2. 13 

2. 12 

2. 11 

2. 09 

2. 08 

2. 07 

2. 06 

2. 06 

0. 10 10 

2.85 

2. 77 

2. 74 

2. 70 

2. 66 

2. 64 

2. 62 

2. 59 

2. 58 

2. 56 

2. 55 

2. 54 

0.05 

4.56 

4.41 

4. 33 

4. 25 

4. 17 

4. 12 

4.08 

4. 01 

4.00 

3. 96 

3, 93 

3. 91 

0. 01 

1. 50 

1.49 

1. 49 

1. 48 

]. 47 

1. 47 

1. 47 

1. 46 

1.46 

1.46 

1. 15 

1. 45 

0. 25 

2. 17 

2. 12 

2. 10 

2. 08 

2. 05 

2. 04 

2. 03 

2. 00 

2.00 

1. 99 

1. 98 

1. 97 

0.10 11 

2. 72 

2. 65 

2. 61 

2. 57 

2. 53 

2. 51 

2.49 

2. 46 

2. 45 

2. 43 

2. 42 

2. 40 

0. 05 

4. 25 

4. 10 

4. 02 

3.94 

3. 86 

3. 81 

3. 78 

3. 71 

3. 69 

3. 66 

3. 62 

3. 60 

0.01 

1.48 

1. 47 

1. 46 

1. 45 

1. 45 

1. 44 

1. 44 

1. 43 

1. 43 

1. 43 

1. 42 

1. 42 

0. 25 

2. 10 

2. 06 

2. 04 

2. 01 

1. 99 

1. 97 

1. 96 

1. 94 

1. 93 

1. 92 

1. 91 

1. 90 

0. 10 12 

2. 62 

2. 54 

2. 51 

2.47 

2. 43 

2. 40 

2. 38 

2. 35 

2. 34 

2. 32 

2. 31 

2. 30 

0. 05 

4. 01 

3.86 

3. 78 

3. 70 

3. 62 

3. 57 

3. 54 

3. 47 

3. 45 

3.41 

3. 38 

3. 36 

0.01 

—j 

1. 45 

1. 44 

1. 43 

1. 42 

1. 42 

1, 42 

1.41 

1.41 

1. 40 

1. 40 

1, 40 

0. 25 

2.05 

2.01 

1. 98 

1. 96 

1, 93 

1. 92 

1. 90 

1. 88 

1. 88 

1. 86 

1. 85 

1. 85 

0. 10 13 

2. 53 

2. 46 

2, 42 

2, 38 

2. 34 

2. 31 

2. 30 

2. 26 

2. 25 

2.23 

2.22 

2. 21 

0.05 

3. 82 

3. 66 

3. 59 

3. 51 

3. 43 

3. 38 

3. 34 

3.27 

3. 25 

3. 22 

3. 19 

3. 17 

0.01 

1. 44 

l. 43 

1. 42 

l. 41 

1. 41 

1. 40 

1. 40 

1. 39 

1. 39 

1. 39 

1. 38 

1. 38 

0. 25 

2. 01 

1. 96 

1. 94 

1. 91 

1. 89 

1.87 

1. 86 

l. 83 

1. 83 

1.82 

1. 80 

1. 80 

0. 10 U 

2. 46 

2. 39 

2. 35 

2. 31 

2. 27 

2. 24 

2. 22 

2. 19 

2.18 

2. 16 

2. 14 

2. 13 

0. 05 

3. 66 

3. 51 

3. 43 

3.35 

3. 27 

3, 22 

3. 18 

3. 11 

3. 09 

3. 06 

3. 03 

3. 00 

0.01 

1. 43 

1. 41 

1. 41 

1.40 

1. 39 

1. 39 

1. 38 

L 38 

1. 37 

1. 37 

1. 36 

1. 36 

0. 25 

1. 9-7 

1. 92 

1. 90 

l. 87 

1, 85 

1. 83 

1. 82 

1. 79 

1. 79 

1. 77 

1. 76 

1. 76 

0.10 15 

2. 40 

2. 33 

2. 29 

2.25 

2. 20 

2. 18 

2. 16 

2. 12 

2 . n 

2. 10 

2. 08 

2. 07 

0. 05 

3. 52 

3. 37 

3. 29 

3. 21 

3. 13 

3. 08 

3. 05 

2. 98 

2. 96 

2. 92 

2. 89 

2. 87 

0.01 

1.41 

1. 40 

1. 39 

1.38 

1. 37 

1.37 

1. 36 

1. 36 

1. 35 

1.35 

1. 34 

1. 34 

0. 25 

1. 94 

1. 89 

1. 87 

1. 84 

1.81 

1.79 

1. 78 

1.76 

1. 75 

1. 74 

1. 73 

1.72 

0.10 16 

2. 35 

2. 28 

2. 24 

2. 19 

2. 15 

2. 12 

2. 11 

2. 07 

2. 06 

2. 04 

2. 02 

2.01 

0. 05 

3. 41 

3. 26 

3. 18 

3. 10 

3. 02 

2. 97 

2. 93 

2. 86 

2. 84 

2.81 

2. 78 

2. 75 

0.01 

1. 40 

1. 39 

1. 38 

I. 37 

1. 36 

1. 35 

1. 35 

1. 34 

1. 34 

1. 34 

1. 33 

1-33 

0-25 

1. 91 

1. 86 

1.84 

1.81 

1. 78 

1.76 

1. 75 

1. 73 

1. 72 

1. 71 

1. 69 

1. 69 

0. 10 17 

2, 31 

2. 23 

2. 19 

2. 15 

2. 10 

2. 08 

2. 06 

2. 02 

2. 01 

1. 99 

1. 97 

1. 96 

0. 05 

3.31 

3. 16 

3. 08 

3. 00 

2. 92 

2. 87 

2. 83 

2. 76 

2. 75 

2. 71 

2. 68 

2. 65 

0. 01 

1. 39 

1. 38 

1. 37 

1. 36 

1. 35 

1. 34 

1. 34 

1.33 

1. 33 

1. 32 

1. 32 

1. 32 

0. 25 

r—J 

CO 

CD 

1. 84 

1. 81 

1. 78 

1. 75 

1, 74 

1. 72 

1.70 

1. 69 

1. 68 

1. 67 

1. 66 

0. 10 18 

2. 27 

2. 19 

2. 15 

2, 11 

2.06 

2. 04 

2. 02 

1. 98 

1. 97 

1.95 

1. 93 

1. 92 

0. 05 

3. 23 

3. 08 

3. 00 

2. 92 

2. 84 

2. 78 

2. 75 

2. 68 

2. 66 

2. 62 

2. 59 

2. 57 

0. 01 

1.38 

1. 37 

1- 36 

1. 35 

1. 34 

1. 33 

1. 33 

1.32 

1.32 

1. 31 

1. 31 

1* 30 

0. 25 

1. 86 

1. 81 

1. 79 

1. 76 

1. 73 

1. 71 

1. 70 

1. 67 

1.67 

1.65 

1. 64 

1.63 

0. 10 19 

2. 23 

2. 16 

2. 11 

2. 07 

2. 03 

2. 00 

1. 98 

1. 94 

1. 93 

1. 91 

1. 89 

1. 88 

0. 05 

3. 15 

3. 00 

2. 92 

2. 84 

2. 76 

2. 71 

2. 67 

2. 60 

2. 58 

2. 55 

2. 51 

2. 49 

0. 01 

1. 37 

1. 36 

1. 35 

1.34 

1- 33 

1. 33 

1.32 

L 31 

1.31 

1. 30 

1. 30 

1,29 

0. 25 

1. 84 

l. 79 

1. 77 

1. 74 

1. 71 

1. 69 

1. 68 

1. 65 

1. 64 

1. 63 

1. 62 

1. 61 

0. 10 20 

2. 20 

2. 12 

2. 08 

2. 04 

1. 99 

1. 97 

1. 95 

1. 91 

1. 90 

1, 88 

1. 86 

1.84 

0. 05 

3. 09 

2. 94 

2- 86 

2. 78 

2. 69 

2. 64 

2.61 

2. 54 

2. 52 

2. 48 

2. 44 

2. 42 

0. 01 
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N, 

It ;V 2 

Pr 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


0,26 

1. 40 

1. 48 

1. 47 

1. 45 

1.44 

1.42 

1. 41 

1. 10 

1. 39 

1. 39 

1.38 

1. 37 

22 

0. 10 

2.95 

2. 56 

2. 35 

2. 22 

2. 13 

2.06 

2.01 

1. 97 

1.93 

1.90 

1.88 

1. 86 


0.05 

4. 30 

3. 44 

3. 05 

2. 82 

2. 66 

2, 55 

2.46 

2. 40 

2- 34 

2. 30 

2. 26 

2. 23 


0,01 

7. 95 

5. 72 

4. 82 

4. 31 

3.99 

3. 76 

3. 59 

3. 45 

3. 35 

3. 26 

3. 18 

3, 12 


0. 25 

L 39 

1.47 

1.46 

1. 44 

1.43 

1.41 

1. 40 

\. 39 

1. 38 

1.38 

1. 37 

1. 36 

24 

0. 10 

2. 93 

2. 54 

2. 33 

2. 19 

2. 10 

2. 04 

1. 98 

1. 94 

1. 91 

1. 88 

1. 85 

1. 83 


0. 05 

4.26 

3. 40 

3.01 

2* 78 

2.62 

2.51 

2. 42 

2. 36 

2.30 

2.25 

2.21 

2. 18 


0.01 

7.82 

5.61 

4. 72 

4. 22 

3. 90 

3. 67 

3. 50 

3. 36 

3. 26 

3. 17 

3.09 

3. 03 


0. 25 

1. 38 

1. 46 

1. 45 

1.44 

1.42 

1.41 

1. 39 

1. 38 

1. 37 

1. 37 

1.36 

1. 35 

26 

0. 10 

2. 91 

2.52 

2. 31 

2. 17 

2. 08 

2.01 

1. 96 

1. 92 

1. 88 

1.86 

1.84 

1.81 
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19. 037 2 

23. 336 7 

28.241 2 

33. 196 3 

36. 415 1 

39. 364 1 

42. 979 8 

45. 558 5 

19. 939 3 

24.336 6 

29. 338 9 

34. 381 6 

37. 652 o 

40. 646 5 

44.314 1 

46.927 8 

20. 843 4 

25. 336 4 

30. 434 5 

35. 563 1 

38. 885 2 

41. 923 2 

45. 641 7 

48. 289 9 

21. 749 4 

26. 336 3 

31.62$ 4 

36. 741 2 

40. 113 3 

43. 194 4 

46. 963 0 

49, 644 !) 

22. 657 2 

27. 336 3 

32.620 5 

37. 915 9 

41. 337 2 

44. 460 7 

48. 278 2 

50. 993 3 

23,566 6 

28. 336 2 

33. 710 9 

39. 087 5 

42. 556 9 

45. 722 2 

49. 587 9 

52.335 6 

24. 477 6 

29. 336 0 

34. 799 8 

40. 256 0 

43. 772 9 

46. 979 2 

50. 892 2 

58.672 0 

33. 660 3 

39.335 4 

45.616 0 

51. 805 0 

55. 758 5 

59. 341 7 

63. 690 7 

66.765 9 

42. 942 1 

49. 334 9 

56. 333 6 

63. 167 1 

67. 504 8 

71.420 2 

76. 153 9 

79.490 0 

52.293 8 

59. 334 7 

66. 981 4 

74. 397 0 

79.081 9 

83. 297 6 

88. 379 4 

91.951 7 

61. 698 3 

69. 334 4 

77. 576 6 

85. 527 1 

90. 531 2 

95.023 1 

100. 425 

104. 215 

71. 144 5 

79.334 3 

88. 130 3 

96. 578 2 

101. 879 

106. 629 

112.329 

116.321 

80. 624 7 

89. 334 2 

98. 649 9 

107. 565 

113. 145 

118. 136 

124. 116 

128. 299 

90. 133 2 

99. 334 1 

109. 141 

118. 498 

124, 342 

129- 561 

135,807 

140, 169 


loo */2P"- y(2*-n=2iil9*p»s(tiE^4>^,K+ *ft*a*£. 

^W5fci&;J$i t. S. Pearson and H.O, Hartley, eds. , Hiomefriku Tubtes for Sftx/i.siiriijfi,'iVol. 1,3d etl. .tabic 8. 
Cambridge University Press.Mew York, 1066. -1 M « 




► Pi 7 







* l>. 5a 


dm+MzlE O.U5S*tt*^_t d L ftd v WliiS 


k '-•-1 k'---2 k - 3 A'^5 = 6 *'=7 *’=8 *' =9 = 10 

*r rff. ''/l- dc d\. dv di. d\; di. du di. du <h. du Ul du di. du di. du 

6 0. filO 1. tOO — — -- _______________ 

7 0. 700 1. 356 ft. 467 1, 890 - --------- - -- - ------ 

8 0. 763 1.332 0. 550 1. 777 0.3G8 2.287 - -- -- -- -- -- -- - 

y 0. H24 1. 320 0. 529 1. 699 0. 455 2. 128 0. 206 2. 566 - — — — — — — - 

10 0. 879 ). S20 0. 697 1. 641 0. 525 2. (H 6 0. 37f» 2. 411 0.2-13 2. 822 - — — - — — — — — — 

11 0. 927 1.324 0.658 1. 60-1 0. 595 1.928 0. 444 2. 283 0. 316 2-G45 0.20-3 3. 005 

12 0. 971 1.331 D. 812 L 579 0.658 1.864 0.5U 2. 177 0.379 2. r>06 Q. 268 2. 832 O. 171 3. 149 ------ 

13 1.010 1.340 0. 861 1. 562 0.7 IS 1.816 0.574 2.094 0. 4-15 2. 390 0.328 2. 692 0.230 2. 9A5 0. M7 3.2*6 - — 

14 1.045- 1. 330 0. 905 1. 551 O. 767 1.779 0. 632 2. 030 0. 505 2. 296 0. 389 2. 572 0. 286 2. 848 0. 200 3. Ill ft. 127 3. 360 - - 

15 L 077 1. 361 0. 946 1. 543 0. 814 3. 750 0. 685 1. 977 0. 562 2. 220 0. 447 2. 472 0. 343 2, 727 0, 251 2, 979 ft. 175 3.216 0. 1 11 3. 438 

16 1. 106 \. 371 O. 98-2 1. $39 0. 8-5? 1. 728 D. 734 1. 935 0. 615 2. 157 0. 502 2. 388- 0. 398 2. 624 0. 304 2. 860 0. 222 3. 090 0. 155 3. 304 

17 1. 133 1. 383 1. 015 1. 336 0. 397 1. 710 0. 779 1. 900 0. 664 2. 104 0. 554 2. 3i& 0. 451 2. 537 0. 356 2. 757 0. 272 2. 975 0. 198 3- 184 

IB 1. 158 1. 39l 1. 046 1. 535 0. 9A3 J. 696 0. 820 1- 872 0. ?10 2. 060 0. 603 2. 257 0. 502 2. 4S| 0. 407 2. 667 ft. 321 2. 873 0. 244 3. 073 

19 1. 180 U 401 1. 074 1. 536 0. 967 1. 685 0. 859 1. 848 0. 752 2. 023 0. 649 2. 206 0. 549 2. 396 0. 456 2. 589 0. 369 2, 783 0. 290 2. 974 

20 I. 201 1.411 1. 100 1. 537 0. 098 1. 676 0. 894 1. 828 0. 792 1. 991 0. 692 2. 162 0. r>95 2. 339 0- 502 2. 521 0. 416 2. 704 0. 336 2. 885 

21 1, 221 1. 420 1. 125 1. 538 1. 026 1. 669 0. 927 1-812 0. 8Z9 1. 964 0. 732 2. 124 0. 637 2. 290 0. 547 2. 4 60 0- 461 2. 633 0. 380 2. 806 

22 1.23D 1, 429 1. 147 1, 541 1. 053 1. f>6 4 0. 958 1. 797 0. 863 1. 940 0. 769 2. 09o 0- 677 2- 246 0. 588 2 , 407 0. 504 2, 571 o. 424 2. 734 

23 1.267 1.437 l. 168 I. 543 1.078 1. 660 0, 986 1.785 0. 895 1. 920 0.804 2.061 0. 715 2. 208 0. 628 2. 3f>0 0. 545 2. 5U 0.465 2.670 

24 1.273 1.446 1. 188 1.546 1.101 1-656 1.013 1.775 0.925 1. 902 0.83? 2. 035 0.751 2.174 0. 666 2.318 0.584 2. 464 o. 5ofi 7. 6l3 

25 I. 285 1.454 1.206 L 550 1. 123 1. 654 1. 038 I. 767 0. 953 I. 886 0. 868 2. 012 0. 784 2. 144 0. 702 2. 280 0. 621 2. 419 0. 544 Z. 560 

26 1.302 t. 461 l. 224 1. 553 1, 143 1. 652 L 0fi2 1.759 0.979 1. 873 0.897 1.992 0.816 2.117 0. 735 2. 246 0. 65? 2. 379 0. 581 2.513 

27 1.3)6 l. -16!) 1. 210 l. 5,>6 1. 162 1. 651 L 084 1. 753 l. 004 1. 861 0. 925 1, 974 0. B45 2.093 0. 767 2. 216 0. 69-1 2. 342 0. 616 2. 470 

28 1. 328 1. 476 1. 255 1.560 ). 181 1. 650 1. 104 1. 747 1. 028 1. 850 0. 951 1. 958 0. 874 2. 071 0. 798 2.188 0. 723 2. 309 0. 650 2. 431 

SO 1-341 1. 483 1. 270 1. 563 1. 198 1. 650 l. 124 1. 743 1.050 1. 841 0. 975 1.944 0. 900 2. 052 0. 826 2. 164 0. 753 2. 278 0. &82 2. 396 

30 1.352 l. 489 t. 284 1. 567 1. ZM 1. 650 1. 143 1.739 1. 071 1. 833 0. 998 1.931 0.926 2.034 0.854 2. HI 0. 782 2. 251 0. 712 2. 363 

31 1, 363 1. 496 \. 297 1.57ft 1. 229 1. 650 1. 160 1. 735 1. 090 1. 825 1. 020 1. D20 0. 950 2. 018 0. 879 2. 120 0. 810 2. 226 0. 741 2. 333 

22 !. 373 1, 502 1. 309 1.57-1 1.244 1.650 1. 177 1. 732 1.109 1. 819 1.041 1. 909 0. 972 2.004 0- 904 Z. 102 0.836 2. 203 0.769 2.306 

33 1. 383 1. 508 321 1. 57? 1. 258 1. 651 1. 193 1. 730 I. 127 1. 813 1. 061 1. 900 0. 994 1. 991 0. 927 2. 085 0. 861 2. 181 0. 795 2. 281 

34 1,393 1. 514 1.333 1.580 1.271 1.652 1. Z0& 1.728 1. 144 1.808 1.080 1.891 1.015 1.979 0.950 2.069 0.885 2. 162 0.821 2.257 

35 1. 402 1. 519 1. 343 1.584 1. 283 1. 653 1. 222 1. 726 1. 160 1. 803 I. 097 1.884 1. 034 1. 967 0. 971 2. 054 0. 908 2- 141 0. 845 2. 236 

36 1.4 M 1. 525 1. 354 1.587 1. 295 1. 654 1, 236 1. 721 1.175 1. 799 1.114 1. 877 1. 053 1. 957 0. 991 2. 041 0. 930 2- 127 0. 868 2. 216 

37 l. 119 1. 530 1. 864 1.590 I. 307 I. 655 1. 249 1, 723 1. 190 l. 795 I. 131 1. 870 1. 071 1. 948 1. 011 2. 029 0. 951 2. 11Z 0. 891 2. 198 

38 1. 427 1. 535 1.373 1.594 1- 4318 l. 656 1. 261 1. 722 1. 204 I. 792 1, 146 1. 864 1. 088 1.939 1*029 2.017 0.907 2.098 0.912 Z. 180 

39 1. 135 1. G40 1. 382 1.597 1. 328 1.658 1.273 1. 722 1.218 1. 789 1. 161 1.859 1. 104 1.932 1.047 2,007 0. 990 2.085 0, 932 2. 164 

40 1.442 I. 544 1. 391 1. 600 1. 338 1.659 1. 2?5 1-721 1,230 1, 786 1. 175 1.854 1. 120 1,924 1,064 1,997 1,008 2,072 0.952 2. 1+fl 

45 1.475 1. 566 1.430 1.615 I. 383 1.666 1. 336 1. 720 1. 287 1. 776 1.238 1.835 1. 189 1. S95 I. 139 1.958 1.089 2.022 1.038 2.088 
50 1.503 1. 585 1.4 62 1.628 1. 421 1.674 1.37? 1. 721 1-335 1. 771 1, 291 1.822 !. 246 1.875 1.201 1.930 1. 156 1.986 L 310 2. 044 

55 1.528 1. 601 1.-190 1. 641 1. 452 1. 681 I. 414 1. 724 1. 374 1. 768 I. 334 1.814 1. 294 1.861 1.253 1-909 1.212 1. 959 1. 170 2.010 

60 1.54 9 J. 616 t, 514 1.652 1. 480 1.689 1.444 1.727 1.40$ 1.767 l- 372 1.808 1. 335 1.850 1.298 l, 894 1. 260 1*939 1.222 1.984 

65 I. 567 1. 629 1. 536 1. 662 1. 503 1. 696 1.471 1. 731 1. 438 1. 767 1. 404 1. 805 1. 370 1, 843 l. 336 l. 882 L 301 1* 923 i. 266 1. 96-1 

70 L. tiftH 1.641 1. 554 1.672 1.525 1.793 1.494 1.735 1.464 U 768 1.433 1.802 1. 401 1- 837 1, 369 1,873 1.337 1.910 1.305 1,948 

75 1. 598 1. 652 1. 571 1. 680 1. 543 1. 709 J. 515 1. 739 1. 4S7 1. 77f> 1. 458 1. 801 1. 428 1, 834 1- 399 1. 867 1. 369 1.901 L 339 1. 935 

80 l. 611 1, 662 1. 586 1. 688 1. 560 1. 715 1. 534 1. 743 1. 507 1. 772 1. 480 1. 801 1. 453 1. 831 1. 425 J- 861 1, 397 1. 893 3. 369 1. 925 

85 1. 624 1. 671 1. 600 1. 696 1. 575 1. 721 2. 550 1. 747 3. 525 1. 774 1. 500 3. 801 1. 474 1. 829 l. 448 1. 857 1. 422 1. 886 1. 396 1. 916 

90 1. 635 1.679 1.612 1.703 1. 589 I. 726 1.566 1. 751 1.542 1. 776 1. 51S 1.801 1. 494 1. 827 1. 469 1. 854 1.445 1.881 1.420 I. 909 

95 1.515 1. 687 1.623 1.709 1.602 1.732 1.579 1. 755 1.557 1. 778 1.535 1.802 1. 512 1. S27 1,489 1. 852 1. 465 1-877 1.442 1.903 

100 1. 654 l. 694 1. 634 1. 715 1. 613 1. 736 1. 592 1. 758 1. 571 1* 780 1. 550 1, 803 1- 528 1. 326 1. 506 1. 850 1-484 1. 874 1. 462 1. 898 
l."0 1. 720 1. 716 1.706 1. 760 1. 693 1. 774 1. 679 I. 788 1. 665 1, 802 1. 651 L 817 1. 637 1.832 1-622 1. 847 1.608 1. 862 1. 594 1. 877 

200 1. ?5K 1- ?7& 1. 7-18 1. l. 738 1. 7&9 1. 726 1. 810 1. 718 1-820 1. 707 1. 831 1. 697 L 841 1. 686 1. 852 1. 675 1. 863 1. 665 1. 874 
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*' = 1 b' = 2 k' = 3 V = 4 k' = j k'—■ 6 k' = 7 *'=8 *'--0 *'-10 

" Jf. tiu fii, du ds. dv dr, di: Ul rfu c/f. rfy <*l du </j t/y di du di. rfy 

16 0.098 3.503 - — — - — — — — - - — — 

17 0. 138 3.378 0- 08? 3.557 - — _ 

18 t). 177 3. 265 0. 123 3. 441 0, 078 3. 603 - - — — - — - - — — ___ 

19 G« 220 3,159 0. 160 3,335 0. Ill 3. 496 0.070 3.612 - ---------- _ 

20 0. 263 3. 063 0. 200 3. 234 0. 115 3, 395 0. 101) 3. 542 0. 063 3, 676 - — - ----- - — 

21 0, 307 2. 976 0. 2-10 3. 241 0. 182 3. 300 0, 132 3. 448 0. 091 3. 583 0. 058 3. 705 . - - - 

22 0. 319 2. 897 0. 281 3.057 0.220 3.211 0. 166 3.358 0. 120 3.495 0.083 3. 619 0.052 3. 731 - - - _ 

23 0. 391 2. 82fi o. 322 2, 979 0, 259 3. 128 0. 202 3. 272 0. 153 3. 409 0.110 3, 535 0. 076 3. 650 0. 048 3. 753 ----- 

24 0. 431 2. 761 0. 362 2. 908 0. 297 3. 053 0. 239 3. 193 0. 186 3. 327 O. 141 3. 454 0. 101 3. 572 0. 070 3, 678 0. 044 3. 773 - 

25 0. 470 2. 702 0. 400 2. 844 0. 330 %. 983- 0, 275 3. 119 0. 221 3. 251 0. 172 3. 376 (I. 130 3.194 U. U94 3. 604 0. 065 3. 702 0. 041 3. 790 

26 0. 508 2. 649 0. 438 2. 784 0. 373 2. 919- 0. 312 3. 051 0. 256 3.179 0. 205 3. 303 0. 160 3. 420 0. 120 3. 531 0- 087 3. 632 O. 060 3. 724 

27 0.544 2.600 0.475 2-730 0. 4Q9 2. 859 0. 348 2,987 0, 291 3.112 0.238 3.233 0.101 3.349 0. 149 3.460 0. 112 3.503 0.081 3. 658 

28 0. 578 2. 555 0. 510 2. 680 0, 445 2. 80S 0. 383 2. 928 0. 325 3. 050 0. 271 3. 168 0. 222 3. 283 0, 178 3. 392 0. 138 3. 495 0. 104 3. 592 

29 0. 612 2. 515 0. 544 2. 634 0. 479 2. 755 Q. 418 2, 874 0. 359 2. 992 0. 305 3. 107 0. 254 3. 219 0. 208 3. 327 0. 166 3. 431 Q. 129 3. 528 

30 0. 643 2, 477 0. 577 2. 592 0. 512 2. 708 0. 451 2. 823 0. 392 2. 937 0. 337 3. 050 0. 286 3. 160 0. 238 3. 266 0. 195 3. 368 0, 156 3. 465 

31 0. 647 2. 443 0. 608 2. 553 0. 545 2. 665 0. 484 2. 776 0. 425 2. 887 0. 370 2. 996 0. 317 3. 103 0. 269 3. 208 0. 224 3. 309 0, 183 3. 406 

32 0. 703 2. 411 0. 638 2. 517 0. 576 2. 625 0. 515 2. 733 0. 457 2. S40 0, 401 2. 946 0. 349 3. 050 0. 299 3. 153 0. 253 3. 252 0, 211 3. 348 

33 0. 731 2. 382 0. 668 2. 484 0. 606 2. 588 0. 546 2. 692 0. 488 2, 796 O. 432 2- 899 0. 379 3. 000 0. 329 3, 100 0. 283 3. 198 €. 239 3. 293 

34 0, 758 2. 355 Q-, 695 2. 454 0. 634 2- 554 0. 575 2. 654 0. 518 2. 754 0. 462 2. 854 0. 409 2. 954 0. 359 3. Oo! 0. 312 3. 147 <). 267 3. 240 

3s 0. 783 2. 330 0. 722 2. 425 0. 662 2- 521 0. 604 2. 61 9 0. 547 2. 716 0. 492 2. 813 0. 4 39 ?. y 10 0, 3S8 3. 0Q!j 0* 34Q 3. 099 0. 295 3. 190 

36 0. R08 2. 306 O. 746 2- 398 0. 689 2. 492 0. 631 2. 586 0. 575 2. 680 0. 520 2. 774 0, 467 2. 868 0-417 2. 961 0. 369 3. U53 O. 323 3. M2 

37 0. 831 2- 285 0. 772 2. 374 0. 714 2. 464 0. 65? 2. 555 0. 602 2. 546 0. 548 2. 738 0. 495 2. 82$ 0- -145 2. 920 0. 397 3. 009 0. 35 ( 3, 097 

38 0. 854 2. 265 0. 796 2. 351 0. 739 2. 438 0. 683 2. 526 0. 628 2. 514 0. 575 2- 703 0. 522 Z. 792 0. -172 2. 880 0. 424 2. 968 0. 378 3, 054 

39 0. 875 2. 246 0. 819 2. 329 0. 763 2. 413 0. 707 2. 499 0. 653 2. 585 O. 600 2. 671 0. 549 2. 757 0. 499 2. 813 0. 451 2. 929 0, 104 3. 013 

40 0. 896 2. 228 0. 840 2. 309 0. 785 2. 391 0. 731 2. 173 0. 678 2. 557 0. 626 2. 841 0. 575 2. 724 0. -525 2. 808 0. 477 2. 892 O. 430 2. 974 

4 5 0. 988 2. 156 0. 938 2. 225 0. 887 2. 296 0. 838 2. 367 0- 788 2. 439 O. 740 2. 512 0. 692 2. 586 0. 644 2. 659 0. 598 2. 733 0. 553 2. 80? 

50 1. 064 2. 103 1. 019 2. 163 0. 973 2. 225 0. 927 2. 287 0. 882 2. 350 0. 836 2. 414 0. 792 2. 479 0. 747 2. 544 0. 703 2. filO 0. 660 2. 675 

55 1. 129 2. 062 i. 087 2. 116 1. 045 2- 170 1. 003 2- 225 0. 961 2. 281 0. 919 2. 338 0. 877 2. 396 0. 836 2. 454 0. 795 2. 512 0. 754 2. 571 

60 1. 184 2. 031 1. 145 2- 079 1, 106 2- 127 1. 068 2. 177 1. 029 2. 227 0. 990 2. 278 0. 951 2. 330 0. 913 2, 382 0. 87*1 2. 434 <J. 836 2. 487 

65 1. 231 2.006 1. 195 2.049 1- 160 2.093 1.124 2.138 1.088 2.183 1.052 2.229 1.016 2.276 0. 980 2.323 0.944 2.371 0.908 2.419 
70 1. 272 1.986 1.239 2.026 1.206 2.066 1.172 2.106 1. 139 2.148 1.105 2. 189 1.072 2.232 1.038 2.275 1.005 2-318 0.971 2. 362 

75 1. 308 1.970 1.277 2.006 1.247 2.043 1.215 2-080 1. 281 2-118 1.153 2. 156 1. 121 2. 195 1.090 2.235 1.058 2.275 1-027 2. 315 

80 1.340 1.957 1.311 1.991 1.283 2.024 1.253 2.059 1.224 2.093 1.195 2. 129 1- 165 2.165 1. 136 2.201 1.106 2.238 1.076 2.275 

85 1.369 1.946 1.342 1.977 1.315 2.009 1.287 2.040 1. 260 2.073 1.232 2. 105 1.205 2. 139 1. 177 2.172 1. 149 2.206 1. 121 2.241 

90 1.395 1.937 1.369 1-966 1.344 1.995 1.318 2-025 1. 292 2-055 1.266 2. 085 1.240 2.116 1.213 2.148 1, 187 2- 179 ]. 160 2.211 

95 1. 418 1. 929 1. 394 1. 956 1. 370 1.984 1. 345 2. 012 1. 321 2.040 1. 296 2. 068 1. 271 2. 097 1. 247 2- 126 1. 222 2- 156 1. 197 2. t86 

100 1.439 1.923 1.416 1.948 1.393 1.974 1.371 2. OOO 1-347 2.026 1-324 2.053 1.301 2.080 1.277 2.108 1.253 2. 135 1-229 2. 164 
150 1. 579 1. 892 I. 564 1. 908 1. 550 1, 924 1. 533 1. 940 ]. 519 1. 956 504 1. 972 1. 489 1. 989 1. 474 2. 006 1. 458 2. 023 1. M3 2. 040 

200 I. 654 1. 885 1. 643 1. 396 1. 632 1. 908 1. 621 1. 919 1. 610 1- 931 1. 599 1. 943 1. 588 1. 955 1. 576 I. 967 1. 565 1. 979 1. 554 1. 991 

«=40 = d L = 1. 285 1. 721* d fe/JsT 1. 285, »jlfl 

§ N. E. Savin and K. J. White,“The Durbin-Watson Test for Serial 
Correlation With Extreme Small Samples or Many Re^ressors, , 'Ef<wom«j'r«catVoL 45,November 1977,pp. 1989—1996 0 
R, W. Farebrother >Ecanametrica ♦vol, 48,September 1980 .p. 1554„ it*® 
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m ixsb mn-fr&dzt it*:® o.oi <*,. &<*„ 

*'--1 h' — 2 k' —3 *' = 4 *'“5 A'-6 X — 7 *'-8 *' = 9 *'*=10 

rj /ij. <7r f^L <h. du di. <iu '4 </l' Jf/ <//, </f.‘ rff. c7u t/r. «/u 

6 0. 390 1. 112 

7 0. Has l.Crtfi IJ. 294 1. 676 — ... — — — — — — 

R 0. 497 1.003 0. H45 1. 4A9 0. 229 2. i<>2 ... _______ 

i) 0. 0. 998 O. 408 L 389 0. 279 1. 875 0- 183 2- 433 - — — — ______ 

111 0. bO-1 1. 001 0. h m 0. S-iO ]- 733 0, 230 2, 193 0. 150 2. 690 •• 

\ 1 0. 653 l- 010 0-519 1. 297 0. 396 1. 640 0. 286 2. 03U 0. 193 2. 453 0. 124 2. 892 — - ------- 

12 0.M7 L 023 0.569 1.274 0.44D 1.575 0.339 1.&13 0.24 4 2. 280 0. 164 2. f>6S 0. 105 3.053 - 

13 0. 738 1- 038 0. 616 l. 2GI 0. 49S L 526 0. 391 1. 826 O. 294 2. 15G 0. 211 2. 490 l). 140 2. $38 0. 09& 3. 182 — — — — 

14 0. 776 I. 05-1 0.660 1- 254 0. 547 ]. 490 0. 441 1.737 0. 34 3 2. 049 0.257 2. 354 0. 183 2. 667 0. 122 2. 981 0. 078 3. 287 - - 

15 '■*. 811 1. 071) 0, 700 \. 252 0. 591 1. 464 0. 488 1. 704 O. 801 l. 067 0, 303 2, 244 0. 226 2. 530 0. 161 2. 917 O. 107 3. 101 0. 068 3. 374 

16 0, 844 1, 081} 0. 737 1.252 0. 633 1. 416 0. 532 1. 663 0. 437 1, 900 0- 349 Z* 153 0. 269 2. 416 0. 200 2. 681 0. 142 2. 944 0. 094 3. 201 

17 O. 874 1. 102 0. 772 1.255 0. 672 t. -432 (). 574 1. 630 0.18.0 1. 847 0. 393 2. 07S 0. 313 2. 319 0. 241 2. 566 0.173 2. 811 0. 127 3, 053 

18 0, 902 1. 11R 0. 805 J. 259 Q. 70$ 1,422 Or 613. 1.604 0-52? 1- 803 0-4 36 2-015 0, 355 2. 288 0.282 2.167 0.216 2. 697 0. 160 2. 925 

19 0. &2R I. 132 0. 835 1.26$ 0, 74 2 1. 4 15 0- 650 1. 584 0. 561 1. 767 0. 4 76 \. 963 0. 396 2. 169 0. 322 2. 381 Q. 255 2. 597 0. 196 2. 813 

20 t). 952 J. 147 0. 863 1. 271 0. 773 I. Ill 0. 685 I. 567 0. 59R 1. 737 0, 515 1. 918 0. 436 2. 110 Q. 362 g. 30$ 0, 294 2. $10 0. 2$2 2. 714 

21 0.97 5 1. 161 0.890 1-277 0.803 1.408 0.718 1.554 0,633 1. 712 0,552 1.881 0.474 2,059 0.400 2,244 0. 331 2.434 0.268 2.625 

U 0. 997 1. 174 0, 914 1, 284 0. 831 1.407 0. 748 1. 543 0. 657 1. 691 0. 587 1. 84 9 0. 510 2, 015 0. 437 2. 188 0. 368 2. $67 0. 304 2. 518 

23 1. 01 8 I. 187 i>. 938 J. 291 0. 858 1. 407 0. 777 1. 534 0- 698 1. 673 0. 620 1. 82 I 0. 545 1. 977 0. 473 2. HO 0. 404 2. 308 0. 340 2. 479 

24 1. 03 7 1. 139 0.960 1.298 0. 882 I. 407 0. 805 1, 528 0. 728 1. 65$ 0. 632 1.797 0. 578 1.944 0. 507 2.-097 0. 439 2. 255 0.375 2.417 

25 1- 05 3 1-211 0. 981 1-305 0. 906 1. 409 0. R3L 1. :>23 t>. 756 1, 645 0, 582 1. 776 0. G10 1. 915 □, 5-10 2. 059 0. 473 2. 209 0. 409 2. 362 

26 1.072 1- 222 1-001 L 312 0. 92$ 1.4 31 0.855 1.518 0. 783 1.635 0. 711 *. 759 0- 640 1, 889 O. 572 2. 026 0.505 2. 168 0.441 2. 313 

27 1.089 1. 233 1,019 l. 319 0. 949 1.4 13 0.878 1.515 O. $08 L 626 0. 738 1. 743 0- 669 1. 867 O. 602 1. 997 0.536 2. 131 0-473 2, 2G9 

28 J. *04 I. 244 1.037 t. 32f> 0. 969 ]. 415 0, 900 1, 513 0. 8.32 L 616 0- 764 1.729 0. 696 1.847 0.630 1. 970 0, 566 2, 098 0. 504 2.229 

29 1. U 9 1. 254 1. 054 L. 332 0- 988 1. 4 18 0. 921 1. 512 0. 855 1. 611 0- 788 1, 718 0. 723 l. $30 0. 658 1. 947 0. 595 2. 068 0. 533 2. 193 

30 I. 133 1, 263 1. 070 1. 33 9 1, 006 1. 421 0. 941 1.511 0. $77 l. 606 0. 812 1. 707 0. 74$ 1. 814 0, 684 1. 925 0. 622 2. 041 0. $62 2. 160 

3J 1. M7 1. 273 I. 085 1.345 1. 023 1. 425 0. 960 1.530 0. 897 1. 601 0. 834 1. 698 0. 772 1, 800 0. 710 1. 906 0. 649 2. 017 0. 589 2. 131 

32 1. 160 1. 2B2 1. 100 I. 352 1. 040 1. 4 28 C-. 979 1. 510 0, 917 1. &y/ 0, 856 1. 690 0. 794 1. 788 0. 734 1. $89 (>. 674 I. 995 0, 615 2. 104 

33 1. \72 1.291 l. 114 I. 358 1. 053 I. 432 O. 99$ l. 5t0 0, 936 1. 594 0. 876 1. 663 0. 816 1.776 0. 757 I. 874 0. 698 1, 975 0, 641 2.080 

33 L 172 1. 291 1. 114 1. 35$ 1. 1)35 1. 432 0. 91>B 1. 5.10 0. 936 1.594 0. 876 1. 683 0. 816 1. 770 O, 73? l. 874 0. 698 l. 975 0. 641 2. 080 

34 ], 184 1.29? 1. 12$ X364 1. 070 1.435 1.012 1.511 0.95-1 1.591 0.896 1.677 0- $37 1-766 0.779 1.860 0.722 1.957 0.665 2.057 

35 1. 195 1-307 1. HO 1-370 1. 085 1-4 39 1,028 1. 512 0.971 I. 589 0- 914 1. 671 0- 857 1. 75? 0.800 1. 847 0. 744 1, 940 0. 689 2.037 

36 1. 206 1. 315 1. 153 5. 376 1. 098 1.442 1.043 1. 513 0. 988 1. 588 0. 932 1. 666 0. 877 1.749 0.821 L 836 0. 766 1. 92$ 0. 713 2.18 

37 1. 23 7 l. 323 l. 165 1, 382 1. 112 L 4-46 1. 05$ I. 514 1.004 1.586 0- 950 1. 662 0. 895 1. 742 0, 841 1. 825 0. 787 1. 911 0. 733 2. 04) l 

38 1. 227 1. 33(1 176 1, 38$ 1. 124 1. 449 1. 072 1. 515 1. 0J9 1.585 0. 566 1. 658 0. 913 1. 735 0. 860 1. 816 0. 807 1. $99 0. 754 1. 985 

39 1. 2.37 L 337 L 187 1, 393 1- 137 1. 4.53 1. (185 1. $17 1. 034 1. 5B4 0. 9B2 1. 655 0. 930 1. 729 0. 87$ 1. $0? 0. 826 1. $87 0. 774 I- 970 

10 1, 246 1,344 1. 19$ l. 3!?8 l. 148 1. ^ 57 1. 0&8 1. 5IB U 018 1. 584 0. 597 1. 652 0. 946 1. 724 0. 89 5 J. 799 0. 8-14 I. 876 0. 749 3- 956 

45 1. 28$ 1- 37& 1. 245 J. 423 1. 201 1. 474 1. 156 l. 528 1. Ill I. 584 l. 065 L. 643 1-019 1. 704 0. 974 1. 768 0. 927 1. 834 0. 881 1- 902 

50 1. 324 1.403 l. 285 1-146 J. 245 !. 491 I, 205 1, 538 1. 164 1.587 1. 123 1.639 1. 081 1. 692 1. 039 1. 748 0. 997 1. 805 0. 955 1. 864 

55 1. 356 1. 427 1. 320 J. 466 1. 284 1. 506 |. 24 7 1. 548 1. 209 1. 592 L 072 1. 638 l. 134 1. 685 1.095 1. 734 1.057 1. 785 1. 018 1. 837 

60 1. :m 1. 419 1- 350 1. 4R4 1. 317 1.520 1. 283 1. 558 1.249 1.59? 1.2)4 l- 639 1- 179 1, 682 i. 144 1. 726 1. 108 1. 771 ). 072 1, 817 

65 1. 407 I. 468 I. 377 1. 50(> I. 34$ 1. 334 1. 315 1. 568 1. 283 1.604 1. 251 I. 642 l. 218 1. 680 1. 186 1, 720 1. 153 I. 761 1. 120 1. 802 

70 1. 129 1.4Rf> 1. 400 J. 515 1. 372 l. 546 1. 313 1. 37$ l. 313 I. 611 l- 283 1. 645 1. 25$ 1. 680 1. 223 I. 716 |. l.9g l, 754 1, 162 1. 792 

75 1. VIS 1.501 1. 422 1. 529 U 39S 1. 557 l. 368 1. 587 1. *40 1. 617 1. 313 1. 649 1. 2R4 1. 682 1. 256 1. 714 J. 227 I, 748 1. 199 1. 7$3 

80 1.466 1. 515 1.441 1. 541 I. 416 1, 56$ 1. 390 1. 595 1. 364 1.624 1. 338 1.653 1. 312 ). 683 I. 285 1. 714 1. 259 1.715 1. 232 1. 777 

85 1. 4-82 1. 528 I. 458 1. 553 l. 4&> 1, 578 1.411 1. 603 1, 386 1. 630 1. 362 1. 657 1.337 1. 685 1. 312 2. 714 1. 2$7 1. 74 3 1. 262 1. 7?3 

90 L 496 1. 540 1- 474 1.563 1. 452 1. o$7 1. 429 1. 611 t. 406 1. 636 1. 382 1. 661 I - 360 1. 687 1. 386 1- 711 1. 312 ]. 74=1 I. 288 1. 769 

95 1. 5 Id 1. f>52 )- 489 1. 573 1. 46$ 1. 596 1. 44 6 1. 618 l. 4 25 1. 642 1. 403 I. 666 1. 381 1. 690 1. 358 1.715 1. 336 1. 741 1. 313 1- 767 

ICO 1. 522 1.562 l. 503 1. 583 l. 482 1. 604 1. 462 1. 625 I. 141 1, 64 7 1. 421 1. 670 1.400 1. -593 l. 3?8 1. 717 1. 357 ]. ?4l 1, 333 1. 765 

150 1. 6)1 1.637 1.598 1.651 1.581 1. $65 1. 571 I. 679 I. 5-57 1, 693 J- 513 1. 70S 1.530 l. 722 1.515 1. 737 J. 50J 1. 752 1. 486 1. 767 

2Q1) 1. 664 1. 684 1. 653 1. 693 H 648 1. 704 1. 633 1. 715 L 623 1. 725 1. 613 1. 735 l. 603 1. 746 1. 592 1. 757 1. 582 1. 768 l. 571 1. 779 
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k'= 1 k' =2 k‘ = 3 k' ~ A k'-6 k‘ —7 A’ = 8 k' = V k‘ —10 

»f rfu </j„ ^L t du dl. dl r i*f, e/(/ Jj. f/fj t/f; </j. t/i! 

16 0.060 3. 446 - ~ - — - — - - — - ” ■ ~ - - — 

17 0- 084 3. 286 0. 053 3.506 — - — - — - - -- - — - — — - - 

16 0, 113 3. U 6 0. 075 3. 358 0.<M7 3. 35? - _ 

1& 0.145 3.023 0. 102 3, 227 0, 06 7 3. 42o o. 043 ft.fiol - -- - 

2l> 0. 178 2- 914 0. 131 3. 109 0. OS-2 3. 297 0. 061 3. 474 0. 038 3- 639 - 

21 0.212 2-817 0- 162 3-004 0.119 3. 18S 0.084 3.358 0. 0$S 3.521 0.035 3.671 

22 0. 246 2. 729 0. 194 2. 909 0. 148 3. 084 0. 109 3- 252 0. 077 3. 412 0. 050 3. 562 0. 082 3- 700 — — - — 

23 0. 281 2. 651 0. 227 2. 822 0. 178 2. 991 0.136 3.155 0. 100 3. 311 0.070 3. -1f>9 0. 046 3. 597 0.029 3.725 _ _ _ 

24 0, 315 2. 580 0. 260 2. 744 0- 209 2. 906 0. 165 3. 065 0. 126 3-218 0. 092 3. 363 0. 065 3. 501 0. 043 3. 629 0. 02? 3- 717 - 

25 0. 34ft 2.51/ 0.292 2-674 0. 240 2. 829 0. 194 2. 982 0. 152 3. 131 0. 116 3. 274 0.085 3.410 0. 060 3. 538 0. 039 3.657 0.025 3. 766 

26 0. 381 2.460 0.324 2. 610 O. 272 2. 758 0. 22-1 2. 906 0. 180 3.0 50 0. 141 3. 191 0. 107 3- 325 0-079 3. 152 0. 055 3. 572 0.036 3. 682 

27 0. 413 2. 109 0. 356 2. 652 0, 303 2, 694 0, 253 2.836 0. 208 2-976 0. 167 3. 113 0. 131 3. 245 0. ICO 3-371 0. 073 3. 490 0.051 3. 602 

28 0. 444 2. 363 0. 387 2.499 0.333 2.635 0.283 2- 772 0. 237 2. 907 0. 194 3. 040 0. 156 3. 169 0- 122 3. 294 0. 093 3. 412 O. 068 3. .524 

29 0. 474 2.321 0.417 2.451 0-363 2-582 0.313 2.713 0. 26fi 2.813 0.222 2.972 0.182 3.098 0. 146 3.220 0- 111 3. 338 0. Uft7 3. 4ii0 

30 0. 503 2- 283 0- 447 2. 407 0. 393 2. 633 0. 342 2- 659 0, 294 2. 785 0. 249 2. 909 0- 208 3, 032 0. 171 3, 152 0. 137 3- 267 0. 107 3. 379 

31 0. 531 2.248 0.475 2. 367 0.422 2. 487 0, 371 2. 609 0. 322 2-730 0-277 2. 851 0. 234 2. 97p 0- 196 3- 087 Or 150 3.201 0. 128 3. 311 

32 0. 558 2. 216 0. 503 2, 330 0. 450 2-446 0. 399 2.563 0. 3f>0 2.680 0- 304 2, 797 0, 261 2. 912 0. 22] 3-026 0- 184 3. 137 0. )f> I 3. 216 

33 0. 585 2, IS? 0, 530 2- 296 0- 177 2. 408 0. 426 2. 520 0- 377 2- 633 Cl, 331 2, 746 0. 28? 2 - 858 0. 246 2. 969 0. 209 3. 078 0- 174 3. 184 

34 0. 610 2. 160 0. 556 2. 266 0- 503 2- 373 0. 452 2. 481 0. 404 2, 590 Q, 35 7 2. 699 0-313 2- 808 U- 272 2. 91;. 0. 233 X. 022 0- 197 3. 126 

35 0. 634 2. 136 0. 583 2. 237 0- 5Z9 2, 340 0. 478 2. 444 0. 430 2. 550 0. 383 2. 655 0- 3 39 2- 761 0, 297 2. 8(15 0. 257 2. 969 0. 22 1 3. 071 

36 0. 658 2. 1 13 0. 605 2. 210 0, 554 2.3JOO. 504 2- 410 0. 455 2. 512 O. 409 2- fil 4 0. 364 2-717 0, 322 2. 818 0. 282 2. 919 0. 24 4 3. 019 

37 0. 680 2, 092 0, 628 2, 186 0- 578 2. 282 0. 528 2. 379 0- 480 2. 477 0. 434 2. 576 0. 389 2, 675 0, 347 2, 774 0- 306 2- 872 0. 268 2. 969 

38 0. 702 2. 073 0- 651 2- 164 0. 601 2. 256 0- 552 2. 350 0. 504 2. 445 Q. 458 2. 540 0, 614 2. 637 0, 371 2- 733 0. 330 2. 828 O. 291 2. 923 

39 0, 723 2. 055 0. 673 2. M3 0. 623 2, 232 0. 575 2. 323 0. 528 2, 414 0, 482 2. GO? 0- 438 2. 600 0. 395 2. 694 0. 351 2, 787 0, 313 2. 879 

40 0. 744 2. 039 0. 694 2- 123 0. 645 2. 210 0. 597 2, 297 0. 551 2. 386 O. 505 2. 476 0. 461 2. 566 0- 418 2, 657 0. 377 2. 748 0. 333 2. 838 

15 0. 835 1. 972 0. 790 2. 044 0, 744 2, 1JM 0. 700 2-133 0- 655 2. 269 0-612 2- 346 0. 570 2. 424 0. 528 2, 503 0. 488 2. 582 0- -148 2. 661 
50 0. 913 1. 925 0. 871 1. 987 0. 829 2-051 0. 787 2. 1 16 2. 746 2. 182 0. 705 2. 25(1 0. 665 2. 318 0, 625 2. 387 0. 586 2.456 0.548 2. 526 
55 0. 979 1. 891 0- 940 1. 945 0. 902 2. 002 0. 863 2. 059 0. 825 2. 117 0. 786 2. 176 0. 748 2. 237 0. 711 2. 298 0- 674 2. 359 0. 637 2. -121 

60 1. 037 1- 8-65 1. 001 1. 914 0. 9 65 1-964 0. 929 2. 015 0- 893 2, 067 O. 857 2. 120 0, 822 2. 173 0. 78b 2- 227 0. 751 2. 283 0. 715 2, 338 

65 1. 087 1- 845 1. 053 1. 889 1- 020 1- 934 0. 986 I. 980 0- 953 2, 027 O. 919 2. 075 0. 886 2. 123 0. 852 2- 172 0. 819 2. 221 0. 786 2. 272 

70 1. 131 1. $31 L 099 1. 870 I. 068 1. 911 1, €37 1. 9f»3 1. 00S 1. 995 0. 974 2. 038 0. 943 2. 082 0. 91 l 2. 127 0, 880 2. 172 0. 8ll> 2. 217 

75 1. 170 1.819 1.141 1. 856 Mil 1. 893 1, 082 1. 931 1. 052 1. 970 1- 023 2- 009 0. 9 93 2. 049 0. 961 2, 090 0, 934 2. 131 0. 905 2. 172 
80 1, 205 1.810 1.177 1, 844 1. 150 1.878 1. 122 1.913 1.094 1.949 1.0&6 1.984 1.039 2,022 I. 011 2.059 0.988 2.097 0.955 2.135 
8,5 1* 803 210 !■ 834 1- 184 1.866 1. 158 1- 898 1. 132 1. 931 1. 106 1, 965 ). 080 ]. 999 1. 053 2. 033 1.027 2, 068 1. OOO 2. 101 

90 1. 264 1. 798 1. 240 1. 827 1. 215 L 856 1. 191 1. 836 1. 166 I. 917 1. Ill 1, 94ft 3. 1 16 1. 979 1. 091 1 . 012 l. 0B6 2, 044 l. 041 2. 077 
95 1. 290 1.793 1-267 1.821 1.244 1-848 1. 221 1.876 1- 197 1.905 1. 174 1. 934 1. L50 1.963 1. 126 1.993 1. 102 2-023 1-079 2. 0G4 

100 1.?U 1.790 1.292 L. 816 1.270 1,841 I. 24ft 1.888 1- 225 1.895 1.203 1-922 1. 1S1 1.949 1- 158 1,977 1. 136 2- 0(16 1, 113 2.034 

150 1. 473 1- 783 1. 458 1. 799 3. 144 1. 814 1. 429 1. 830 1, 414 1. 84? 1.100 1. 863 1. 385 t. $80 1. 370 ], 897 1. 355 1. 913 1. 340 1.931 

2€0 L 561 1. 791 1. 550 1. 801 1. 539 1.813 1. 528 1.824 1. olfi 1.S36 1.507 1. 847 1.495 1. 860 1. 484 1. 871 1, 474 1.883 1.462 1-896 
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Bernoulli binomial distribution, M S? M 21 Tpi 
894 

Bernoulli probability distribution, 51.55S^43" 
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and exogeneity, — £| V 4 J I4 * 701 - 702 

Granger test, , 696 -702 

predictive, 696 

Sims test, 696n, 712-713 
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Change, BE'tfc, 176n 
Characteristic line, , 166, 781 

example, #!)-?» 168 — 169 
Child mortality, JLi£ £Etl 213 ^215, 
249-250 
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matrix approach, , 926 - 958 
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precision or standard errors, ffi BE ffi 
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problems in applying, i£D4 1@ , 336 
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Classical theory of statistical inference, ££3416 
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Classical tradition, 12 
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Cobb-Douglas production function, 

£t#i 11,223-226, 247 
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properties of, — 224 

Cobweb phenomenon, , 446 — 447 
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regression, @10—, 41 
slope, — , 41 
varying, 5E §!} 69, 644-647 
Coefficient of adjustment, 673 

Coefficient of autocorrelation at lag 1, 

-1Sfr»GMaffi£*SS, 450 
Coefficient of autovariance, S H; ^ , 450 

Coefficient of correlation, 85 - 86 

multiple, , 212^213 

Coefficient of determination, JfrJ )iS ^ , 81 — 

87, 217-223 

critical values, 283-284 

definition, /HX , 84 

f test, F 258 -259 

in matrix notation, fB $6 S - , 936 - 
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maximizing, 222 -223 
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multiple, ^7C — , 212-213 
Coefficient of expectation, 670 

Cofactor matrix, 923 

Coffee consumption model, 40 ^ S ftS S» 
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Cohen-Rea-Lerman study, J*k® - ^ 
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Cohort analysis, 636 
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Cointegrating parameter, 822 

Cointegrating regression, |R0JJ3, 822 
Cointegrating regression Durbin-Watson test, tfr 
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Cointegration, 

for error correction mechanism, tUH IE#1 
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testing for, , 822 - 824 
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Collinearity ^t££14 
perfect, , 343 

reduced in polynomial regressions 3 
369 

(Column vector, ?'J ft -ft , 914 
Common log, S , 333 

Comparison category, tt ffl , 302 
Composite hypothesis, J&IBiJi 126 
Compound growth rate, @1 |HI ^ , 180 
Computers, it #1, 13 

Concentration function, M JS sfi , 778 - 779 
Concurrent regression, Nfl&Hl 0 (13 , 307 
Conditional expectation, , 884 - 886 

Conditional expectation function, ^44 SOM S3 
*. 41 

Conditional regression analysis, &44 PH 10 jf $ff, 
66-67 

Conditional variance, 884 — 886 

Condition index, ® fe fR t 361 - 362 
Condition number k , *, 362 

Confidence band, jRfe'Jt?* 144 
Confidence coefficient, SfsiRlft, 120, 897 
Confidence interval, S£fsL£f§], 120, 144, 897 
approach to hypothesis testing, ffx i& 

126, 906-910 

one-sided/one-tail approach, #- fRi] /#* M 7? 

ft, 128 

two-sidedAwo-tail approach, #1$!]/$? M 7.J 
ft , 127 - 128 
joint, — , 124 

in multicollinearity, 4 1 ~ , 353 

for regression coefficients, 0 |3 ^ S 65 ^ , 
121 - 126 

and standard error of the estimator, ^ ffi 
123 

and test of significance, ~ ® ^Sf J |4fe9§, 139 
Confidence limits, SftlPH., 120 
Consistency, —105- 106, 117n, 903 
Consistent estimator, —, 9(>3 
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Constant elasticity model, 177 

Constant elasticity of substitution, , 

11, 565 

Constant elasticity of substitution production. 

function, 1% 

Constant returns to scale, 224 

Consumer price index, Ifc, 32, 

98, 186-187, 312, 828-829, 863-864 
Consumer prices, tfi 3? # {ft ♦§ , 436 
Consumption expenditures, # 3C ft * 356 - 
358 

Consumption function, ?83J3i$fe, 3 —21, 46, 
87-91, 657-865 

Consumption-income relationship, IS—A 

3&iR, 90 “ 91 

Control category, J5®1IH , 302 
Control variable, fii&J&S, 10, 304-305 
Core variables, , 46 

Corrected standard errors, £4 IE ^ ?fi iS , 484 - 
485 

Correlation, 40^ 
negative, ffl ~ , 70 
partial, IS i 360 
positive, E — , 70 

versus regression, — 0 jJd , 23 - 24 

serial, , 443 

spurious, , 422 

and time-series data, ~ % frt |hJ f§5 J J J |g , 
441 

zero, ^ ~ , 87 

zero contemporaneous, lh] §9 ~ , 764 
Correlation analysis, 23-24 

Correlation coefficient, , 23-24, 883 - 

884 

simple and partial, ~ , 230 — 232 

of zero order, , 230 

Correlation matrix, 372, 937-938 

Corrclograms, , 808 - 812 , 841 - 845 

Cost analysis theory, 3Si£ , 166 

Count data, , 582, 620 - 622 
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Count R 2 , i+3K K 2 , 606 
Count type, ~rh?®t52, 620 
Covariance, 102, 881 -882 

of OLS estimators, OLS 44 Ef it 0'J ^ , 350 - 
353 

zero, ? - , 71—72 
Covariance model, fcJl AHIH» 643 
Cox test, 536 

Crime data, 386 

Critical level of the index, 608 

Critical region, lf£!fS£, 130, 907 
Critical values, tlfe^r®, 130, 907 
Critical values of i? 2 , R 2 RiM. , 283 - 284 
Critical values of t , t IftlKS^fiu 129 
Cross-sectional data, #®c51 ,25, 27 -28, 

441, 636 

combined with time — .series data, *‘ w -^5 N" |h] 

364-265 

heteroscedastici ty in, — 4 1 ftf] # Jj 'M 14, 

391 -392 

Cross - section regression, f 291 - 

292 

Cumulative distribution function, Sh$\ft1& ® 
IS, 594, 608-610, 635 
Cyclical trend, 312n 

D 

Daily data, R , 25 

Data; sec also Cross — sectional data ; Time series 
data, 

* 

accuracy of, - 29 - 30 

additional or new, ftfJ — , 368 - 369 

on crime, — , 386 

cross-sectional, 25, 364 -365 

experimental, , 3 

grouped or ungrouped, ft IB. S, 0- ft Si ~ , 

598 - 600 

at individual level, ^ 8( J3 $fc _h ~ , 597 - 
598 




kinds of, 25-28 

manipulation of, 447 

observational, ?5S.^ — • 3 
obtaining, 6 — 7 

panel, , 636-640 

selectivity bias, — , 30-31 

sensitivity to changes in, ~ 3£ ft 65 © -$5 , 

354 - 355 

sources of, — 653S8S , 29 
time-series, Ia]F ?M — , 25, 364-365 

types of, 441 

unavailability of, - M "01 Ji'ft, 45 - 46 
Data admissible, 507 

Data coherence, felStfriSIft, 507 
Data collecting techniques, tfc S }J M 65 jf fi , 
389 - 390 

Data generating process, ft3§ftj£i2S, 796 
Data grubbing, 515 

Data matrix, 325, 927 

Data mining, 74n, 664 

nominal versus true level of significance with, 

516-517 

objectives, — MS#, 515-516 
Data snooping, ffclg®#, 515 
Data transformation, 447-448 

Davidson-MacKinnon J test, JR*{l3fc - Msk%Z 

J 533 -535 

Decennially collected data, — 

26 

Decreasing returns to scale, &US ifeiiHAS, 224 
Degrees of freedom, fi tfa®, 77, 25L 

numerator and denominator, , 

160-161 

Demand and-supply model, US M ^ S S , 
718-719, 739-747 

Demand elastivity, 21, 235-236 

Demand function, M $§§:&, 742, 744, 746, 
749 

Denominator degrees of freedom, § Eb ®, 
160-161 


Dependent variable, S3EM» 5, 15, 18, 24- 
25 

as dummy variables, ® $ it fh — , 322 

errors of measurement, ~ 65S 1 !M tSUi > 524 - 
525 

Deseasonalization, 312 

Determinants, 920-923 

Deterministic component, , 44 

Deterministic C exact) relationships, ft ^ 

* , 5 , 22 

Deterministic trend, iJiSSftH^, 803 
Detrended time series, , 821 

Detrending, 6^0^, 803 
Developing countries, 229 

Deviation form, 65 

Diagnostic checking, 1^8)105* 846 - 847 
Diagonal matrix, , 915 

Dichotomous dependent variable, 22 {S. @ 5£ S , 
322 

Dichotomous response model, “ ft ^ ® , 

581 

Dickey-Fuller test, jfi ® - S 0 0 , 815 — 

817 

augmented, JT?E(fr- , 817- 818 
Dickey-Fuller unit root test, tfiS - 
00, 843 

Dickey-Pantula test, 819 

Difference equation, 478 

Difference-stationary processes, , 

818 

Difference stationary stochastic processes, H 
¥III**U4«, 802-804 
Differential intercept, t&USSfiE , 308 - 309 
Differential intercept coefficient, 01 ^ 18 EE ^ 

jR, 302 

Differential intercept dummies, JUS 8§ JsfS 
$#, 652 

Differential slope coefficient, i® Si M ^ ■!& , 

308 - 309 

Diminishing returns, law of, Jg M SE Sr JB!), 

► 5*7 






227 

Direcl optimization, Stft'tfc’ffc, 569 
Direct-order coefficient of autocorrelation, 6 
450 

Discerning approach, 530 

Discretionary income, 389 

Discrimination approach, £ [ J M'Jfi , 530 — 531 
Disequilibrium situations, , 323 

Dissimilar regression, 307 

Distributed lag, ftjfifflJa, 562 
Distributed lag model, ft # fn IS 3K , 377, 
532, 534-535 

Almon approach, M 687 - 696 

estimation, fiStt" — , 663 - 664 

examples, ^ 657- 662 

illustrative examples, ^ , 684-687 

inverted V, #] 708 

Koyck approach, ~ fr5 % fj* 7f , 665 - 

675 

triangular, -- , 705 - 706 

Distributed lag multiplier, 3 f %Sfr Ju ^, 658 
Distribution, 

chi-square, x ^~}j — , 112 
exponential, 118 

log-normal, —IE;S ~ , 192 

normal, IT — T 109 “110 
standard normal, ® IE i?5 — , 111 

f, 122 

Dist urbances, T’ K 

homoscedastic, 7F ^ , 387-388 

no autocorrelation between, ~~ Si ffi] 65 § ffi 
5c, 70-71 

probability distribution, 108 

stochastic, KS tfl — , 44-47 
variances of, — fft 77 H , 387 - 391 
zero mean value of, ■— , 67-68 

Disturbance term, : t~ , 5 

normality of, — fKJIE , 335 , 338 - 339 
Double-log model; sec Log - linear regression 
modd, 

^ ^ - it i 42 ;* 


B*ai, 

Downward trend, 180 - 181 

Drift parameter, £!#$&, 800 
Dummy regressor, JiM JEt 0 3E ift , 333 
Dummy variables, jjf '■££ ft; 

additive forms, tff }JIJ tfc ~ , 309 

alternative to Chow lest, 3|$ ^ 6*J ~ 77 

ft, 306 -310 

and analysis of variance models, ~ ^jh^.ft 

W HIS, 298-301 

and autocorrelation, - @ ftl , 322, 

487-488 

caution in use of, 7H - M j± ;<S # *51, 

301 - 303 

as dependent variables, fV % 0 m (ft ^ , 
322 

and heteroscedastici t y, — - j # 77 0:11, 321 

interaction effects vising, ^ fft iLffc ffi , 310 - 
312 

interactive form, IHSW' 1 ) 309 
interpretation in semikogariihmic references, 
£+tfSfcl§ljB 'f*#-!»**#, 320 - 321 
nature of, - fftttJK , 297 - 298 
panel data models, 320 

piece-wise linear regression, ft&ti&'fe 1*1 !)3 
69- , 317-319 

for seasonal analysis, $ "ft W ffi* 60 ^ , 312 — 
317 

topics for study, ~ 65@f.?E^ , M , 322 - 323 
Dummy-variable trap, M J£( $ fi , 302, 
303, 313, 342n, 652 
Duration models, 1^6®, 624 

Durbin’s h statistic, h ££i+ ft; , 503 
Durbin’s h test, A l&Jife, 679-681 
Durbin’s M test, $§5*6tl M tat-Kf, 474 
Durbin’s two-step method, tf\i\ f> 69®^- ffl # 
ft, 494 

Durbin two-step procedure, ® 51 £9 ¥£ Jj' , 482 
Durbin-Watson coiniegration regression test, f$ 

K-Rftwaunmaft, 824 




Durbin-'Wat son d statistic, d %fl\f 

fit , 461, 481, 680 

and ARCH effect, - *-j ARCH 861 

assumptions, , 467 — 468 
Durbin-Watson d test, d , 

467 -- 472 

decision rules, ^JS£j£Jl!|, 470 
mechanics of, $t3il!, 470 

for specification errors, a& K 65 ~~ , 
518-521 

Durbin-Watson h test, W-M ~ h , 

471 

Durbin-Watson tables, ~ 480 — 

481 

Durbin-Watson test for nonlinearity, t§3S — R 
500 

Dynamic forecasting, 5ft 3§ fM SM , 486 
Dynamic models, 656 

Dynamic regression models, ?fj iS 0 9~\ ^ 3! , 
448 

Dynamics of change, , 638 

E 

Earnings-education relationship, —'Si W 

36*, 91 

Econometric modeling if Jt®^, 

advice to practitioners, Xf ~ -?!‘ 6*J rT , 

546 - 547 

Chow’s prediction failure test, M/£^ 

543 

consequences of model specification errors, IS 
510-514 

errors of measurement, , 524 — 528 

example, 7~ , 544 - 546 
for forecasting, , 536 

incorrect specification of stochastic error term, 

529 

model selection criteria, 59 $£ JU], 507 - 

508 

nested or nonnested, ^ ^ |& S, 


529 - 530 

outliers, leverage, and influence, 

JB, > 540- 

542 

recursive least squares, iM !0 ift /.h -71 J|l , 

542 - 543 

selection criteria ffiPI 1 ] 

adjusted R\ MS i?\ 537 

akaike information criterion, ?fe fR JU'J , 

537 

caution about criteria, Xtf S W\ #J & "cf * 

538 " 539 

forecast chi-square, B5$! % 2 , 539- 540 
Mallows’ Cp criterion, W C, MM. 

538 

multiple coefficient of determination, $£ JCW 

536 

Schwarz information criterion, fitSK 
mil , 537-538 

selection teats, 536 

specification errors, 508-510 

tests of non-nested hypotheses 

Davidson-MacKinnon J test, £f£ 4S — 3E4* 

7 533-535 

discerning approach, 530, 531 - 536 

discrimination approach, JfrJSUft, 530-531 
tests of specification errors, a£ 1 ^.:i8 , 

514-524 

Econometric models, if S ST ^ M 
choosing among, ~ , 10-12 

Klein’s model 1, 723 - 724 

uses of, 9-10 

Econometrics if , 

as academic discipline, ffKj~ , 2-3 
definition, 1 — 2 

mathematical prerequisites, ^ , 12 — 

13 

methodology of, 'A* fefeife, 3 — 21 

forecasting, , 8 - 9 

>949 
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hypothesis., © , 4 

hypothesis testing, 8 

model estimation, , 7-8 

obtaining data, , 6-7 

specification of mathematical model, ® ^ 

SfiSS, 4-5 
traditional, f# §E S*J — , 3 
use of model, ffi ftjSS K ~ , 9 - 10 
statistical prerequisites, , 12-13 

time series, fftffij/f 3^U , 26, 367, 792 - 830 
types of, -tt&SJ, 12 
Economic forecasting; see forecasting ^ ® 

«;5LMPJ 

Economics, 

causality in, - * W0 ft:#., 696 - 702 
rational expectation schools, ffl ft ’ffi ^ $6 , 

562 

role of time and lag, Bt 1«] W J§ W ft , 
657 - 662 

Economic statistics, £x§F§ttft 2~3 
Economic theory, , 2 

Efficient capitaL market hypothesis, 'S 5ft ^ ft 
799 

Efficient estimator, 'ff Sfe it It, 79, 110 
Eigenvalues, , 361 - 362 

Elasticity # ft, 

coefficient, iSUC, 176n 
of demand, ft ft ^ , 21, 235 - 236 
measure of, ~ fft$0 It, 375 - 178 
Encompassing F test, fe# F 1&3^, 531 
Encompassing principle, 533 

Endogenous variables, ft 43£i|, 701 — 702, 
717, 736 

Endpoint restrictions, 695 

Engle expenditure model, ® l& ft £ ft ft , 
182- 183 

Engle-Granger test, JS $ ft - ft £ & |fc , 

823 - 824 

Equal matrices, 916 

Equal variance, , 68-70 

950 ^ ■’W-i’i’* 


Equations, ft® 

deviation form, ~ 63 t^j 3s ® , 65 

identification problem, — Kj iRB*J, 735 — 747 
just identified, fp SFtRS f l W — , 742 - 745, 
767 - 770 

normal, 61-62, 566 

overidentified, itfS. 1Rj@[| (ft ~ , 746 - 747, 
770 - 778 

reduced-form, M — , 737 — 738 

regression, 0 !)3 ~ , 205 

rules for identification of, i-R ?A ffl*M , 747 - 

753 

structural or behavioral, £p $*I W ~~ , 

737 

underidentified, ft ~~ , 739-742 

Equilibrium conditions, 738 

Equilibrium price, Jfyffiiif fft , 745, 746 
Equilibrium quantity, 745, 746 

Error component model, i, 647 - 
649 

Error correction mechanism , IF, tfl Sf), 

824 - 826 

Error learning hypothesis, , 670 

Error-learning models, ^ ^9^ M , 389 

Errors, iMlt 

of measurement, JS1S ~ , 524 - 528 
of measurement bias, M HfS^69 ~~ , 509 
Error term, , 5 

a utocor related, ffi ~ , 504 
atochastic, , 44, 52, 191- 192 

white noise, 450 

Estimable function, ft'fi*t if E@, 692 
Estimate, 49 

Estimated generalized least squares, ftrhftX ft 
/1'Ei , 483 -484 
Estimation, fti+, 107, 895-905 

of autoregressive models, il E !)3 ^ ~ , 

676 - 678 

distributed lag models, ^ fa #, 
663 - 664 




indirect least squares, [a] $£ fft /h St ~~ , 
767 - 770 

interval, [X. |H] — , 896 - 897 
iterative met Hods, £Sft7jSr~ , 482 -483 
of linear regression models, 0 !Q HI S 

~ , 565 - 566 

of logit model, logit 597 - 600 

methods, 762- 764, 898-899 

of nonlinear regression models, 0 

«Sl~ , 565 -572 

of panel dato madels, t* ?(| $S[ ^ 5S , 640 - 

651 

point, ~ » 896 

simultaneous-equation models, fj£ AL 
fffi~ , 762-785 

two-stage least squares, WPfr®iM s — 3fi ~~ , 
770 “ 778 

vector autoregression, fa 5 R 0 111 — , 849 - 
851 

Estimators, ft if if, 49 

best linear unbiased, M tfc — , 

248 - 249 

best unbiased, ~ , 112 

consistent, —, 903 

efficient, 79, 110 

generalized least squares, f** X ~ , 

396 

interval, R f§] ~ , 63 , 120 

least-squares, ift /]' .7?. ^ — , 62, 100 - 6, 

198-200 

linear, ~ , 101 

maximum likelihood, ift fbt ~ , 211 r 
246, 248-249 

minimum-variance unbiased, S /|' ^* S 

tik -, no 

numerical properties, — £ffi , 62-63 

ordinary least squares, ifi ® /J' ^ ~ , 

79 -81, 207-211, 243 - 244, 248 - 249 
point, , 63 

precision of, - M 3? S? , 76 - 79 


test statistic, f&SSStyif fl , 129 

unbiased, — , 80 — 81 

weighted least squares, fill $X M /h ^ — , 

398 

Event history analysis. ft'$5H?f , 636 
Events, 870 

Exact identification, +nAfiH3r!K 742 — 746 
Exact linear relationship, , 203 

Exact micronumcrosity, % 4 : ft gfe 5* ?1J ffe, 

348 

Exchange rates, 33, 827, 857 - 859, 

863 

Excluded specification bias variable, Sffe'S'MiW 
445 

Exclusion criterion, ffl [££ ?£ WJ , 750 
Exogeneity, 701 702 

tests for, - Mttrjfe, 756 - 757 
Exogenous variables, i M , 717n, 736 - 
737 

Expectations-augmenred Phillips curve?, 0ft fill M 

i«7 

Expected mean, 37n 

Expected value, 37n, 878-880 

conditional, £&{%— , 39 — 40 
unconditional, ~ , 39-40 

Experimental data, 3* 29 

Explained sum of squares, fli?,/f ;ffl , 83 
Explanatory variable; see also Independent 

variable, S» ff * SI; til ML S % tt , 15, 18, 

24 - 25 

errors of measurement, ^ ftfi Si! "ft K 7^ , 526 “ 
528 

incremental versus marginal contribution, — 
260 -264 

orthogonal, JEJt — , 379 
Exponential distribution, 1 s ;5r-ft?, il8 
Exponential regression model, Is H !0 , 

175 - 176, 565 -566 
Exponential smoothing, 836 

Extrapolation, 447 

4$M * si" 



Factor analysis, 369 

Farrar-Glauber partial correlation test, _ 

360 

F distribution, F^'fp, 140- 141, 159- 163, 
893 - 894 

Feasible: generalized least squares, Ff -fT .F X K 
'J'—483-484 

V ederal Reserve Hank of St. Louis, 3k Sfr ^ 

mti&mr* 532 

Female literacy, §3 ~tc fR*¥'$ , 213-215 
Finite distributed lag model, W fil 1ft ® J§ ^ 
«!, 663 

Finite sample properties, 81 
Ftrst-difference equation, —43" if ® , 478 
First difference form, —, 367, 448 
First difference operator, - - , 448 

First-difference transformation, —l?V , 

478-481 

First-order autoregressive process, S IS IQ 

Hfg. 450, 838 

First-order correlation coefficients, —‘ $3 

», 231 

First-order moving average process, -— 5 P 

839 

Fisher Index, 168 

Fixed effects model, 640-647 

compared to random effects model, 

&£««!*«. 650-651 
Fixed regressors, aS R3 0 7L , 337 
Fixed values in repeated sampling, S 3tililj^ i 4 J 

wtaffifi, 66 

Flexible accelerator model, Jp il tH S!, 

673 

Forecast chi-square, 1518® ^ 2 > 539 — 540 
Forecast error, 9 

Forecasting, M M , 8 - 9, 835 - 865 
ARIMA models, ARIMA^M, 837 
with autocorrelated error term , 4c 

485-487 

^ - a m & m & m mi 


Box*Jenkins methodology, W3*i!»IW “ ® jfe $T 

^Ttfcifc, 840-848 

dynamic, ~ , 486 

examples, $*i -p , 862-864 

exponential smoothing, 836 

individual prediction, , 142, 144 — 

145 

variance of, — $} fi M, 163 
in-sample, 536 

mean prediction, {If ffi Sfll, 142- 144 

variance of, 162 - 163 

modeling time series data, fa] }j- ?l| jg ^ 

fiS , 838 - 840 

our-of-sample, 536 

simultaneous-equation models, IfK A/. A' #1 
S - , 836 - 837 

single-equation models, * 836 

statistic, , 486 

with time series volatility, ^ ffl 42 5f- tt 

65 ~ > 856 - 862 

VAR models, VAR 65 - , 837 - 838, 
848 - 856 

Forecast variable, SiSM'Jtiit T 8-9 

Frisch-Waugh theorem., S S’ — /H 31, 

317 

F statistic, F §Eift , 256 
F test, F 254-259, 818 
adding new variable, ^llflUr4ES W > 264 
and coefficient of determination, ~ ;Hl) *e? ^ 

$£, 258-259 

decision rule, ~69 SR Mi 257 

encompassi ng, ill 3?, 531 
formula, 543 

general, —, 271 -273 
non-nested, ^®c4P"- . 531 
restricted, 643 

restricted least squares, iH /h ^2. ~ , 

267 - 273 

using matrix notation, {fi ^ ^ #J ~ , 

940 




Pull information maximum likelihood method, 

763 

Full information methods, 762 - 

764 

Functional dependence, eRS&Sc!®, 22 
Functional form, SSfef&iC;, 164, 175 - 191 
incorrect, 517 — 524 

wrong, 508 

G 

Galton’s law; see Law of universal regression, 

GARCH; see Generalized autoregressive 
conditional heteroscedasticity; ARCH 

Gaussian linear regression model; see Classical 
linear regression model ^ ^ l°l 0 ^ S ; 

Gauss-Markov theorem, 

76, 79-81,400 n, 453 
Gauss-Newton iterative method, 

569 

Geary test* ^ ft , 465 - 467 

General Electric, 638-640 

Generalized autoregressive conditional 
heteroscedasticity, X § @ B 31 , 

488, 835, 856-862 
Generalized equation, 478 

Generalized least squares, P* .X /h — HI, 
394-398, 400, 947-948 
fox autocorrelation, , 453, 475 

compared to OLS, — OLS (ft tt S ? 397 — 
398 

to convert for autocorrelation, ffi ~ @ ft 

5c, 477-484 
in panel data models, 

649 

General Motors, , 638 - 640 

Glejser test, 405 - 406, 424 - 

425 

GLS estimators, GLS'ttTh®, 396 


Goidfeld- Quandt test, 5c IS 4F ft “ E ta » 
408 -410 

Gold price, ifeift, 98 

Goodness of fit, 81 -87, 586-587 

Goods market equilibrium model, jud Tp ^ 
tt£L, 721-722 

Granger representation theorem, $r z=! afe i£ /2 
3, 825 

Granger test, tfr ^ fa , 696 702, 793 
Gross correlation coefficients, X. 5c 5R , 
230 

Gross Domestic Product, l*J1*3 ,{§. P fi , 169 - 
173, 793-796 

growth rate, — fftiti ]£-*$*-* 229 
Gross national product, nominal versus real, IH 
R&}*=«. 99 

Gross private domestic investment, fiASSfi 
JftK, 169-173 

Grouped data, , 598 - 600 

point estimation with, ffj ~ jft It ft if, 
610-612 

Grouped logit model, £B logit M , 600 - 
604 

Growth-oriented companies, 1ft ®UfJ ftl 2* S i 
389 

Growth rate, 1178- 183, 229 
Grunfeld investment function, ffc 3? ft SB St 
638-640, 645, 649 
g statistic, g^Ei+#, 480 
Guess estimates, SfiS! (ft ft JH!l , 524 

H 

HAC standard errors, HAC , 484-485 

Ha usman specification test, SE St H ^ , 

651, 729, 754-756 
Hazard rate, 617-618 

Heckman procedure, , 617 — 618 

Heterogeneity, # Wi tt, 27^28 
Heteroscedasticity, 69, 387-428 

arising from outliers* , 

>953 
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390 

assumptions about pattern, St |t| 5i K fgj S', 
418-422 

coexisting with autocorrelation, ~-^3 
488 

com pared to au toco rreia lion, ~~ -^r § +0 &7 

fcfc*2, 442 

consequences of using OLS in presence of, 

^.S8 -atffiffl OLS WBS, 398-400 
detection of, , 400 - 415 
Hreusch-Pagan-Godfrey test, y 5 - j# 

+ - 411-412 

formal methods, lE^A'ft , 403-415 
Glejser test, , 405 - 406, 424 - 

425 

Goldfcld-Quandt test, - Bltfe 

#, 408 - 410 

graphical method, 401 - 403 

informal methods, 401 —403 

Kocnker-Bassett test, tJLSSS ” E-Wll^M^® , 
415 

nature of problem, ~ fn]l§j 14® , 401 
Park test, , 403-404 , 422 - 424 , 

424 

Spearman's rank test, $5r .& 4j\ H , 406 - 
407 

White’s general test, # 6*J — , 

413 - 414 

and dummy variables, — ififtJ3Eit, 321 
in linear probability model, ^f£$E-$4SIS} 4 1 
M ~ , 584 - 586 

method of generalized least squares* XJIM S 
“Sift, 394-398 
nature of, ~M&®. 387-393 
OLS estimation in presence of, ift SI — 3^ W 
OLS-(£if, 393-394 
overreacting to, , 426 -427 

remedial measures for, ^hifcSiiiS, 415 - 422 
sources of, 389-392 

Keteroscedasticity-consistent covariance matrix 

954 . 

- 4 + 4 # 


estimators, # M — IW ifSi P¥* ffi it 
ft, 417 

Hildreth-Lu scanning or search procedure, $5’ 

482,492 

Histogram of residuals, iSIUE# 0 , 147 
Historical regression, l£rSltellS, 142 
Holt’s linear method, ^ :/j\ ^ W ££14 Jl ft , 836 
Holt-Winters’ method, ~ # ~fS ft, 

836 

Homogeneity-of-variance test, 'fr )f It * 

432 

Homosccdasticity, 68 ,w 70 

compared to he te rosed asti city, fcfc 

«!, 388-489 
definition, ~ 65 ^ X , 387 
h statistic, h ?f£ rl~tt , 680 -681 
h test, h 471 

Hypothesis, 

accepting or rejecting, S fijc ffi ^ fS IS , t34 

alternative, 126 

composite, 3£ » 126 

maintained, — , 126 
null, /#©-, 126 
simple, f§f ^~ , 126 
two-sided, — , 127 

Hypothesis testing, 8, 107 

accepting or rejecting hypothesis, 

fiifc, 134 

confidence interval approach, Bfp Kfll S' ft, 

905-910 

one-sided/one-tail approach, #- || /$ M jj' 

ft, 128 

versus test of significance, -^3 S 3? tt , 

139 

two sided/two- tail approach, X5t fSl /W S 27 
ft, 127-128 

forming nulL and alternative hypotheses, ® f& 
135-136 

individual versus joint, 'f*3 f I *3©c-fj ~ , 257 
Lagrange multiplier test, 0 




, 280 

level of significance, , 136 - 138 

likelihood ratio test, 280 

in multiple regression. £ 7U 1^1 !H ftfj ~ , 
250-253 

overall significance testing of sample regression, 

, 253 -264 

statement of problem , — |"] 8§ ffy RH i£ , 126 
statistical versus practical significance, tSil' *7 

-jCP'TvS.Stt, 138-139 

terminology, /£@, 126 -127 

test of significance, 910 -912 

test of significance approach M M 14 ta£ 3a h 

chi-square test, 133 

t lest, t 129-133 

2 -1 rule of thumb, 2 - t & 5a ft 5PJ, 134 — 
135 

two-variable regression model, — ED 15 ^ 

ffl, 126-139 

Wald test, 280 

zero null hypothesis, ^ ill SHU'S, 134- 135 

K 

Identification, WJjlJ 

Box-Junkins methodology, - Mi£% 

841 -845 

general principles, 753 
order condition of, — (!tfj , 748 - 750 

rank condition of, — , 750 - 753 

rules for, —SIM , 747 - 753 
Identification problem, W£Uf°J®, 716, 735 - 
753 

exact identification, 'tnJfiRSl], 742-746 

meaning of, — tiftitX, 739 

nature of, — Wtt© , 735 

notation and definitions, jjj., 735- 

739 

overidentification, iig (RglJ, 746 - 747 
underidcntification, 739-742 


Identity matrix, 915 

Impact multiplier, * 58, 738 

Impulse response function, ^ ct? D l*3 J$L B , 

853- 854 

Impulses, 849 

Income function, 4 £AhS 3£, 770 -771 
Income multiplier, lfeA?fs3&, 9 
Increasing returns to scale, * 224 

Incremental contribution of explanatory 
variables, IS 63*11 SiSIfc, 260 - 264 

Indecisive zone, 470 

Independent variable, & 3231,5, 15 
I ndlcator variab les, te $ tt , 297 
Indifference curves, , 31 

Indirect least squares, |w] Ik /I s * — IR , 738, 
767 -770 

bias in, - , 789 - 780 

Individual prediction, ''hfSJBtM, 142, 144 - 
145, 163 

Individual production, 279 

Individual regression coefficients; see Partial 
regression coefficients ^3*!0!J3^Sfc;jAlffi[Hl 

Inertia, flf'tt, 443 -445 
Infinite lag model, , 663 

Inflation rate, 3 , 20 - 21, 863 - 864 

Inflation-unemployment trade-off, iS li? W Bfc— 
, 184 - 188 

Influential points, WKtf 0 !^3 , 540 - 542 

Innovation, 'SlJSf, 849 

R&D expenditures, R&D 3t ttl > 423 - 426 
In-parameter regression model, Us ££ ^ ^ W 
192 

In-samplc forecasting, 536 

Instantaneous rate of growth, 180 

Institute of Social Research, * 637 

Institutional reasons for lags, * 

663 

Instrumental variable, T. K-S2 S , 337n, 527, 
678-679, 713, 753, 771 
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Inregrated stochastic processes, 

804 - 806 

Interaction dummy, tl33- 
311 

Interaction effects* using dummy variables, 

es:**, 310-312 

Interaction term, 5Z5.tyi , 284, 590 
Intercept coefficient, iKE&Stfc, 4, 41 
later correlation, SLiifctS^, 342n 
International economics, / curve, 

J 66L 
Internet, 29 

Interpolation, 447 

Interval estimation, !*. it". 63, 120, 

896 - 897 

basic idea, SAJB®, 120“ 121 
definition, )£jS4 , 120 
Interval scale, Efslffi® , 31 , 297 
Intrinsically linear models, A, 564 
Intrinsically nonlinear models, F*] ft ft ££14$- 
S, 564 

Inverse Mills ratio, ,617- 618 

Inverted V distributed lag model, $J V S^ft 
708 

Irrelevant variable, 513 — 514, 557 

IS model, IS$S, 721- 722 

Iterative linearization method, jil ft ® ~JS 

ft , 569 

Iterative process, iS’ftiSS. 568 

J 

Jarque-Bera test, ?|3£- 148- 149, 

253* 336* 339, 476, 890 
J A test, JA&ft, 536 
/ curve, / 661 

Joint confidence interval, ^c^BfsKPJ * 124 
Joint confidence region, IK'ca 5tlW AS * 257 
Joint probability density function, c* $ ?B 
SSSfe, 117 

/ test, J ft ft, 533-535 


Keynesian consumption; sec Consumption 
function, 

Keynesianism, . 510, 532 

Keynesian model of income distribution, SIS,Sr 
teA#S2«53, 720, 724 -729, 759 -760 
KISS principle, KISSUSH, 547 
Klein’s mode! I , 1 , 723 -724, 

779 - 780 

Klein’s rule of thumb, J S S M S S Mi * 
361, 372-373 
Knot, £§, 318 

Koenker-Bas^tt test, SH. ® - G Sr # ft ft * 

415 

Koyck approach to distributed lag model, ft ft 

665-675 

Koyck transformation, ^%^*^jl3£ft, 667 
Kurtosis, 14 jS, 148 

L 

Lag, ffilg , 447 

in economics, + (ft — , 657 - 662 

median, ft*®—, 668 
reasons for, ~~ &50K0 , 662 - 663 
Lagged endogenous variables, fftf f§ fa SE H , 
736-737 

Lagged values, #/3H, 448 
Lag length, 812 

Lag mean, 668 

Lag operator, 802n 

Lagrange multiplier principle, B Sfc&JiK 

SL 473n 

Lagrange multiplier test, 

280, 523 - 524, 681 

Lag-weigh ted average of time, 9} l«] tX 

T^* 668 

Large-sample method, 113 

Large sample properties, , 105 

Latent variable, 608. 648 

Law of universal regression * S* jS 0 !0 ft, 



17- 18 

Lead terms, flu#!#, 712-713 

Least linear unbiased estimator, Jfci/J''14 ife ® 

ttifS, 453-454 

Least squares; see also Generalized least squares; 
Indirect least squares; Ordinary least squares; 
Restricted least squares; Two-stage least 
squares, ft/h ZIYIS' 
nonlinear, ^££14—, 566 
Least squares criterion, ft'h“.ffe JUSII, 60 
Least-squares dummy variable model, Jttd - ' — S 
642-643 

Least-squares estimators, ftJl , 62 
best unbiased estimators, ft % ffii J \ti it ift , 
112 

consistency of, ftfj—5&14 , 105-106 
derivation of, ~ ft# ^, 100, 198 — 200 
linearity and unbiasedness, 14 ® 14, 

100 - 102 

minimum-variance property, ft A il 14 ® , 
104 - 105 

probability distributions, 108 

properties under normality assumption, iK $ 

«J5ST«ttJ®p 110-112 

statistical properties, , 105 

variance and standard errors, yfrillfPfitff6.Sc, 

101 - 102 

Least squares method; see also Ordinary least 
squares, fft/J' “ SI ?£ ; ML ® ffi ft /]n r. ^ , 

8n, 12 

Length of a run, £K} Ife , 465 
Level form, 448 

Level of significance, , 120, 516- 

517, 897, 908 
exact, mfttft-, 137-138 

in hypothesis testing, fg ® ~ , 

136- 138 

Leverage points, tT.fi 1 A , 540 - 542 
Life-cycle permanent income hypothesis, 

smxttAfgm, n 


Likelihood function, {& eg & , 114-115, 
634, 898 

Likclihcxxi ratio statistic, , 606 

Likelihood raiio tr’st, 27In, 280, 

294 - 2% 

Limited dependent variable model, PRifS M^ *n 
, 616 

Limited information methods, M P5 fi? ,0* , 

762 - 764 
Linear, S£14,42 

Linear association/dependence, 0, ft $9c/tQ 
j£, 87 

Linear equality restrictions, '14 A , 
266 - 273 

Linear estimator, ££ J |4ffr if M , 101 
Linearity, ££14, 901 

Linearity of least-squares estimators, ft/jMLj^ 
100- 101 

Linearly independent variables, ££ 14 life '\L 'St ft . 
204 

Linear population regression function, ££ 14 IT 
liJjBiia SS, 41 

Linear population regression model, ££14 &(T[eI 

93«ai, 41 

Linear probability model, 14 ^ S, 

582 - 589 

alternatives to, ~ 6*J ^ 14,?Jc , 593 - 595 
applications, — , 589 - 593 

goodness of fit, - ftfj JK'r , 586 - 587 
heteroscedastic variances of distribution, ^ 
584 -586 

non-normality of disturbances, ■raw# ie as 

14, 584 

Linear regression, J I4 0 {fcj , 42 
Linear regression model, '(4 E3 H H?, 5, 

562 -565 

classical, , 15 

c lassica 1 normal, M IE & ~ , 15 

estimation of, — if , 565 - 566 
versus log-linear model, — bj M ^H4 © , 
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280 - 282 

Li near trend model, ti ti ?!Mfl SSf, 180 — 181 

Lin-lag model, *f£fc ■-SSttfllSL 179, 181- 
183 

Ljun^Box statistic, jtffi ~ 813 

LM model, L Mfi, 722 - 723 
LM test, LM 473 

Logarithmic reciprocal model * Xt $£ fS $£ §£ S , 
189- 190 

Log hyperbola, 189-190 

Logistic (probability) distribution function, 

564, 595 

Logit, 596 

Logit model, Logit 561, 595 -597 
estimation of, — , 597 - 600 

grouped, tiftR — , 600 - 604 
maximum likelihood estimation, 
it, 633-635 

multinomial, £ 3ft ~ , 623 - 624 
ordinal, i=f ifi —- , 623 

and probit model., — ^ probit m M , 614 - 
615 

for ungrouped data, ~~ . 604 - 

607 

Log-likelihood function, 3£f {&, #5 @ , 634, 

898 

Log-linear regression model, 0 Jl3 # 

ffii, 280-282 

Log-lin models, , 178 - 181 

Log-log model; see Log - linear regression 

model, nm 

mm 

Log-normal distribution, WjRJEsS^^ , 192 
Longitudinal data, 28 

Longleydata, gflfri&Jg, 370-374 
I^mg-run consumption function, R3 B§ 

!&, 824 

I-ong-run multiplier, , 658 

Lower cmifidence limit, SfWEfSIT®, 120 
Lucas critique, t^J, 837 

95 # ► 


M 

Macroeconomic data, 794 

Macroeconomics, ^ ^ 

accelerator model, ;fjfl® ISS , 734 
IS model, IS#IS, 721 -722 
LM model, LM , 722 - 723 
Maintained hypothesis, 126, 515 

Mallows’ C p criterion, Hr ^ Rif fHj #£ j3<J, 
531, 536, 538 

Manipulation of data, 5a, 447 

Marginal contribution of explanatory variables, 

260- 264 

Marginal propensity to consume, 3Zl ftS ftN ^8 fflff 
ft, 4, 8,88, 90, 275, 720 
Market-clearing mechanism, rflf % tlj flf #L M , 
742- 743, 744-745 
Market model, 166 

Markov first-order autoregressive scheme, H tR 

*r*—isfra mmm&s 450 

Marquard method, * 569n 

Mathematical economics, , 2 

Mathematics, 12 — 13 

Matrix, 5£ $=, 913 
Matrix algebra, 

definitions, MSL, 913-914 

determinants, fjjr 920^923 

differentiation, — 69®^, 925 

inverse of a square matrix, .^f SlHjiSE* 923 — 

924 

operations, j£ 3¥, 916-917 
types of matrices, J6#W2§ffl(, 915-916 
Matrix approach, ^ 7;* fe , 926 - 958 

Maximum likelihood estimation, fk ffit ® 
Lh 112-113 
definition, Si?X, 115 

food expenditures, example, ft .fti 69 f^I 
-f , 117 

of multiple regression mode!, 7L> 0 i)- 7 ! IS S 

65 ~ , 246 

in two-variable regression model, 






114-in 

Maximum likelihood estimators, f& fK £5 tt i“P 
it , 248 - 249, 898 

Maximum likelihood method, ® #8 ft , 

598, 633- 635 

MeFadden R 7 , R 2 , 605 -606 

Mean lag, , 668 

Mean predict ion, .&J ® H 351, 142- 144, 279 
variance of, — 69 TifM , 162 — 163 
Mean reversion, #} {ffM.SS, 798 
Mean square error, 512n 

Measurement, SOS 

errors, — , 524 - 528 

units of, 164, 169-173 

Median, , 320 

Median lag, , 668 

Method of dummy variables, fil $ 4 S' ft , 
312 

Method of instrumental variables, 

678 - 679 

Method of moments, 3€ft, 94, 899 
Method of steepest descent, JR 1ST Wife, 569 
Micronumerosity, 342, 348, 355 

Micro panel data, , 28 

Minimum mean-square-error estimator, 

901 

Minimum variance, fft'hTfiI, 900 
Minimum-variance property, ift /h A" S f-fe @1, 


104 - 105 


Minimum-variance unbiased estimators, 

110 

MINITAB, 147 

Minor of a matrix, )£P£K?it, 923 
Mizon-Richard encompassing test, 

**&##», 536 

Model mis-specification, versus pure 
autocorrelation, 

475 - 476 

Model mis-specification errors, iS tHH , 

509-510 


Models; see also Regression models $£ *0) ; tii JSL 

wmmm 

adaptive expectations, iStStt J®#] - , 670 - 
672 

autoregressive, @ HI lid ~ , 468, 534 - 535 
avoidance of data mining, ® ffi- 7F 3c 
69 - , 74n 

bottom-up approach, § TnTl Lft , 515 - 516 
choosing among, ft ~ RJiS # , 10-12 
of consumption function, ~ , 4 - 6 

for control or policy purposes, ^ -J§ rfrl s% Sfc ^ 
§6969-, 9- 10 

dichotomous dependent variable, H (S 0 $ 

, 322 

distributed lag, jb-Jpfflfc, 532, 534 -535 
econometric, iTit??f—, 5 
estimation of, — 69 IS it, 7 - 8 
linear regression, , 5 

logit, 595-597 

as maintained hypothesis, ft £f£ 1# fS & 
69-, 515 

multiple equation, , 5 

nested or non-nested, ific S? i&c S ~ , 

529 - 530 

overfitted, & U fit £ - , 510, 513-514, 
515-517 

polytomous dependent variable, ^ ffi @ ^ 
M ~ , 322 
probit, 608 “615 

qualitative response, 14Kftl£~ , 580-582 

random walk, , 798-801 

single-equation, #•#§!- ,5,15 
specification of, ~ iStfiL > 73 - 75 
simultaneous-equation, 715 — 

730 

underfitting, JK^>KJE ~ , 510 
Model specification bias, 506 

Model specification errors, #| ^ ® S , 

506, 509-510 

consequences, -tfyfcM, 510-514 
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Modified d test, ffciEM d 470-471 

Modified Phillips cun^e, ♦ 

187 

Modified F 2 , R 2 , 218 

Moment, JE, 94 

Monetarism, $fiT3;iiX.» 166, 532 
Monetarists, Hi j£.X $ , 510 
Money, jin rfi 

creation, £'] jfi ~ , 659 
demand fu notions, ~ £Hj B $C, 136 
and prices, 650 

Money market equilibrium model, IS* if? iff ^ 
SJflSL 722-723 

Money supply, © rH fft &\ 34 - 35, 532, 
826 - 827 

Money supply function, jn rp B $£ » 770 - 
771 

Monte Carlo experiments, , 13, 

91 - 92 , 399 - 400, 409, 456 , 501, 554 
example, $\ ~F, 727-729 
Monthly data, l&ffi , 25 
Moving average processes, , 839 

Moving average, ££§fj 3 F'^, 473 -474 
Multicollincarity, gW.&i&ft, 75, 204-205 
Ballentine view of, iKj Si ASM® » 344 
definition, — 6*J £ SL , 342 — 345 
detection of, ~ fft W:, 359 - 363 
and distributed lag models, 

M, 691 

estimable function, ojft'it B , 347n 
example, ,356 - 358, 370 - 374 

high but imperfect, “ , 347- 

348 

merits of, - WffijS , 369 - 370 

perfect, 5c £ — 

conditions, 344 

estimation of presence of, ft @E — ffj M ft tt> 

345 - 347 

practical consequences, — W PS In 
350 - 356 

^ 


coefficient of determination, — ^ll iif S , 
354 

micronumerosity, SfcffciSftijBI'W*, 356 
sensitivity to small changes in data, ~ MSB 

354-355 

£ ratio, / 354 

variance of OI-S estimators, OLS ft ft* "ft 

^ , 350 -353 

wider confidence intervals, Sl£'iE Sffl b*\ l n J , 
353 

remedial measures, 
doing nothing, , 363 - 364 
rule-of-thumb procedures, 364 - 

369 

sources of, — 693fei® , 345 
theoretical consequences, ~ 69 M ife S S , 
348 -- 350 

Multicollincarity problem, ^ M M ‘ft M @ , 
341 

Multinomial logit, £7®it logit, 561 
Multi pie-category response variable, £ M 
&4EM* 381 

Multiple coefficient of correlation, ^7bt9 .X^ 
3£, 212-213 

Multiple coefficient of determination, ^7C£l|/i* 

, 212-213 

Multiple equation, model, ^7C,frf§®53* 5 
Multiple regression; see also Three-variable 
model; Two-variable model, ^ 76 0 jJdi ill j£ 

HMPI|l5W*ltlsl!ia, 25, 37, 202 

child mortality example, JL iS5E"fc ^ 69 T 1 , 
249 - 250 

Chow test, 3P£lEJft&, 275-279 
definition, Se ,S£. , 205 
F test, F 257-259 

hypothesis testing, ® 

about individual regression coefficients, 5&f 't* 
250-253 

forms of, 250 

Lagrange multiplier test, fS. |Jj H ® $[ 




9fe. 280 

likelihood ratio test, fet 280, 294 

- 296 

linear versus log-linear models, ££ Yi. %$t 
280-282 

maximum likelihood estimation, 
it, 246 

normality assumption, li£ iS tt lit /E , 248 ' 
249 

overall significance testing, 94 ~ .& ill It 1 

S, 253-264 

polynomial models, ^ J-RitHISS, 226 ~ 229 
prediction with, ffl — JH8SI, 279 
restricted least squares, £fy$l§kA HE, 266- 
273 

roles of R 2 , R 2 223 

simple regression in context of, — If S T 65 

WMMUei , 215-217 

testing equality of two regression coefficients, 

tt£iS'NPI!J!*»*£»♦, 264 -266 

testing for structural or parameter stability, # 

273 -279 

Wald test, 280 

Multiple regression equation, & 7C 0 !0 IS , 

205 

Multiplier regression matrix notation, ^7C0!J3 
MJePfcff?*, 940-942 
Multiplicative stochastic error term, |R ^ fit 
ttSS# , 191 -192 
MWD test, 14 &, 280 - 282 

N 

Natural log, &*#*, 333 
Natural rate of unemployment, § 

186 

Near micronumerosity, , 348 

Negative correlation, 70 

Nested models, S , 529 - 530 

Newcy-West method, JE & * 

475, 484 - 485 


Newcy-West standard errors, 
ffiS, 484-485 

Newton-Raphson iterative method, 4 1 $$ - Hl^l 
569 

New York Stock Exchange Index, 

aw**, 98 

New York Stock Exchange price changes, 860 — 
861 

NLRM; see Nonlinear regression model, 
NLRMj 

No autocorrelation, ;fc ft ffijX:, 71) 

Nominal Gross National Product, ftt X H S 
,f3Jl • 99, 532 

Nominal scale, , 31, 297 

No multicollinearity , logic behind, 

204-205 

Nonexperimental data, ll^iS , 29 

Nonlinear-in-parameter model, 0 ^tt 

59, 192 

Nonlinear least squares, , 566 

Nonlinear regression model, ££ tt IF] l)359 ♦ 

42, 562-565 

estimation of, - £tflfifii+ * 565 - 572 
direct optimization, iLt&fltft, 569 
direct search or trial and error, jitSc® # 

It > 568 - 569 

examples, , 571 - 572 

iterative linearization method, S ft £1 1$. 

ft, 569 

trial and error method, , 566 - 568 

Non-nested F test, F 531 

Non-nested hypotheses, 

tests of Davidson-MacKinnon I test, 

533- 535 

discerning approach, gfiRfe , 530 
discrimination approach, 530-531 

Non-nested models, 529-530 

Nonpaxametrtc tests, 465n 

Nonsense regression, :£ iff 0 1)4 , 792, 806 - 
807 
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Nonstatiotiariiy, ItT'Utt, 448-449 
Nonstationary stochastic processes, Hi Hfi tfl 

Jig, 798-801 

Nonstationary time series, ■¥* Eft |b| , 

820-821 

Notisyslemalie component, 44 

Normal distribution, > 109, 887 - 890 

probability distributions related to, ^ ~ ^ zfc 
159- 161 

Normal equations, 61 —62, 566 

Normal equivalent deviate, 610 

Normality assumption, lEiS'ftfS/SL 563n 
in multiple regression, & jd E 0 T 1 65 ~ , 
248 - 249 

properties of OLS estimators under, ~ ~"F 
OLStti+ttifttt® , 110-112 
reasons for, ~ 65® 0 * 109 -110 

Normality tests, JE& , tttS:S& 

anderson-Darling test, — 

147-148 

chi-square, x 2 , 336 

histogram of residuals, ® , 147 

Jarque-Rera, 8 S - JU $4 ~ , 148 - 149, 
253, 336, 476 

normal probability plot, JEruSfiE^SL 147- 
148 

Normal probability paper, IE isS M ^ fed , 

147 

Normal probability plot, iE® ft '1? ffl , 147 - 

148 

Nomit model, Normit HI M , 608 
No serial correlation, , 70 

Notation, ft#, 24-25, 202-205 
Null hypothesis* see also p value; type 1; Type 
II error, tf IB AS tt t JiL /) II I W35 II 
126, 815 

forming, — 135-136 

of randomness, , 466 

region of acceptance, Sc® AS, 129-130 
zero, , 134- 135 

^ ^- it-m & & m w 


Null matrix, 916 

Null vector, ^|o] H , 916 
Number crunching, 515 

Numerator degrees of freedom, *jf T fl hb 0£ , 
160-161 

Numerical properties of estimators, ft 1+1689 ®C 
62 -65 

O 

Observational data, 3 

Occam’s razor, fBS, 46-47 

Odds ratio, 596 

Oil price shocks, 5'Jft #f fS *, 837 

OLS; see Ordinary least squares, OLS; 51®® 

IM' —* 

Omitted category, , 302 

Omitted variables, i&^S835;K , 517 -524 
Omitting relevant variable, iSift If] :£:$fi * 508 
One-sided/one-tad procedure, ^ IS f§ IT , 

132 

Order condition of identification, iRS'l in* 

, 748 - 750 

Ordered logit, #JT logit, 561 
Ordered probit, fl^fT probit, 561 
Ordinalscale, 31, 297 

Ordinary least squares, ^ S Ax 'T TT Ife , 15 , 
58-65 

assumptions, fi§5c, 65-76 
compared to generalized least squares, 
ft/hZlSfalfcS, 397 -398 
Gauss-Markov theorem, ISj$T _ 

«, 79-81 

heteroscedasticity, , 69 

homoscedastieity, 5F H t£, 68-70 
insistent, Ip — St, 337 
Newey-West method of correcting errors, 

484-485 

numerical properties of estimators, ft ft it 89 
ftfltttffi, 62-65 

precision/standard errors, ^ Sf ft /fed ?{£ 0<J ij* 




M, 76-79 

Ordinary least squares estimators, Jtl'h Ei 

Stfeiftt, 248 -249 

biased and inconsistent, lA— 526 

classical linear regression model, 0 

931 - 933 

in classical model, ££ IMH S *1* ~~ , 348 

consequences of using in presence of 
autocorrelation, Hi S£ 0 ffi 3c N* ffi~ Ift Ja 

H, 454-460 

derivation of, ~ ffr ffii ^ , 243 - 244 
finding, , 207 - 208 
inconsistency, —724-727 
in presence of autocorrelation, £H56 I=j 
W - , 449-452 
in presence of heterosccdasticity, 

393-394, 398-400 
properties, 210-211 

recursive models, jUlHISM, 764-767 
sensitivity to changes in data, ftj 

354- 355 

variance and covariance, *£-5 n, 

350 - 353 

variance and standard errors, 

208-210 

Organization of Petroleum Exporting Countries, 
273, 837 

Orthogonal explanatory variables, 
ftt, 379 

Outliers, , 390 , 494, 540-542 

Out-of-sample forecasting, 536 

Overall significance resting, 

analysis of variance approach, ^ H #T £fe , 
254 - 257 

definition, S-X., 253 
explanatory variable, 260-264 

of multiple regression, ^7000,257 -259 
in terms of R 2 , ,ff3 R 2 , 259 - 260 
of sample regression, l°] ]B , 253 - 264 
Overdifferencing, 821 


Overfitting a model, 510, 

513-514, 515-517 
Overidentificatton, xllK IR#J, 746 - 747 
Overprediction, iJSSS'l , 9 
Oversufficiency of information, fjjf ,§, |H) ii ]j£ 3E 
747 

P 

Pair-wise correlation, 359 

Panel data, , 28, 636 

examples, $JiS 638-640 
reasons for, ® E , 637 - 638 
uses of, , 637 

Panel data models, ^ ?‘J 8t IB R ?0 , 320, 562, 
636-652 

estimation of, f|' 

comparison of approaches, , 650 - 652 

fixed effects approach, |£l/g5&££tt-, 640 - 

647 

random effects approach, 647 

-649 

summary on, , 651 
Panel Study of Income Dynamics-, 

Mswwfc, 637 

Parabola, 226 

Parallel regression, ® , 306 

Parameter consistency, #!£ — Sttt , 507 
Parameters, 4 

linearity in, ^ , 42 

stability, - , 273 - 279 

Park test, tt A fe Sfe , 403 - 404, 422 - 423, 
424 

Parsimony principle, Y* Yi , 46 - 47 
Partial adjustment model, )§j ® M IS M , 

673 - 675 

combined with adaptive expectations model, 

675-676 

Partial autocorrelation function, # § 3c §9 
841 - 845 

Partial correlation, 360 

>963 


ftjm * si 




Partial correlation coefficients, IB A ^ ® 

explanation, , 230 -231 
interpretation, , 231 - 232 
Partial regression coefficients, fi@B %ML , 203 
estimation of, 207-211 

hypothesis testing about, M — KJ ® i£ ts? , 

250 - 253 

maximum likelihood estimators, Jtt A fi 

if .ft > 211 

meaning of, ~ X , 205 - 207 
Partial slope coefficients, , 205 

Per capita grass national product, A#F 1*1 fe: 

, 213 -215, 249 -250 
coefficients of, 244-245 

Per capita personal consumption, A ft ?£, 
669 

Percentage change, 176n 

Percent growth rate, it , 176n 

Perfect collinearity, , 302. 343 

Perfect multicollinearity; see Multicollinearity, 

KJSttte ,Sl&9; 

Peripheral variables, , 46 

Permanent consumption, 46 

Permanent income, A, 46 

Permanent income hypothesis, 

11 , 166, 507 

Personal consumption expenditures, J 

IH, 793-796 

Personal disposable income, 't' A Rf ^ 6i! ft A, 
793 - 7% 

PGNP; see Per capita gross national product, A 
GNP 

Phillips curve, 20, 184-188 

Phillips model of wages and prices, =j£flj#®r 1% 
721 

Phil lips-Perron unit root test, 

818 

Piece -wise linear regression, 

317 -319 

Pindyck-Rubinfeld model of public spending, 3f 


755 - 
756 

Plim; see Probability limit, ®PR 
Point estimation, /S, ft 1+, 896 
Point estimators, J^ftH"S, 63 

with grouped data, 610 ~ 612 

Poisson distribution, 895 

Poisson probability distribution, ft, 
620 

Poisson regression model, ft fej S IS! 3S , 561, 
620 - 622 

Polychoiomous response variables, I 

m , 581 

Polynomial distributed lag models, fll 

687- 696 

Polynomial regression, ["1 jl:J, 226 - 229 

reducing collinearity in, $£ {P ~ M ft ^ T 
369 

Polvtomous dependent variable, f S , 

322 

Pooled data, 25, 28, 364 - 365, 

636 

Pooled regression, 275, 641 

Population, , 38 

Population correlogram, 808 

Population mean, , 37n 

Population regression curve, 40 

Population regression function, 

41 

estimating, ft if — , 58-59 
role in regression analysis, fe ® B ft #r M 
49 

stochastic specification of, — fi*J fit tfl {ft ^ , 

43-45 

Population regression line, & jEf D|, 4f> 
Portfolio theory, 

capital asset pricing model, ^ ^ ^M 

8! , 165-166 

capital market line, 407 

characteristic line, , 166, 781 
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example, , 168 - 169 
market model, 166 

Positive correlation, 70 

Power curve, 909 

Power function graph, , 909 

Power of a test, & Sfc ftl 5(j & , 137, 409n, 
475n, 819-820, 908 

Piactical significance versus statistical 

significance, ^ fit M S? # tft if .ft 3f tt:, 

138- 139 

Praia-Wilisten, transformation, 

478, 482 — 483, 487 
Precedence, , 696 

Precision, fi 1 ®® , 76 - 79 
Predetermined variables, St 3£ S, 717n, 
736 - 737 

Prediction, 8-9; see also Forecasting, B5 16 ; tfe 

amiaa 

Chow’s prediction failure test, 3|5 ^ Sfc flJ ^ 
543 

and muhicollinearity, —-^i , 369 — 

'370 

with multiple regression, £ 7L |e] JlEJ tS S5 

IS, 279 

Prediction variable, 55}§3£;tt, 8-9 
Predictive causality, 696 

Pretest bias, 222n 

Pretesting, 516 

PRF; see Population regression function, PRF 

(M»00iS> 

Price elasticity, 0H4}3£#, 20 
Prices and money, if , 650 
Principal components technique, 369 

Probabilities, computing, p 602-604 

Probability, 870-871 

Probability density function, SSS, 

1 17, 118, 872-877 

Probability distributions, ff( ^ flj, 121, 878 - 
895 

of an estimator, , 897 


f disturbances, f ft f\i y 108 
related to normal distribution, *5 IE rS ^'ft? 
159-161 

Probability limit, 4*- &. PR , 726 - 727 

Probabili ty statistics, it fi , 119 

Probit model. Probit ISSU, 561, 608 — 615 
and logit model, logit , 614 615 
maximum likelihood estimation, JR X fElfe 
if , 633 - 635 

multinomial, ~ , 623 — 624 

ordinal, 623 

for ungrouped data, 69 — , 612 - 

613 

Producer price index, £ tp , 312 

Production function, 4.?^ &§$£;, 11 
transcendental, ~ , 288 

Productivity data, 97 

Product operators, 869-870 

Profit-cost, margin function, tt] 58— 

», 778-779 

Progressive expectation, , 671) 

Proportional change, fct $] 3E ft, 176n 
Proxy variable f , 46, 527 

Pseudo _R 2 , f^j .R 2 , 605 — 606 
Psychological reasons for lags, '[> SUK 

ft, 662 

P test, P 536 
Ptb autoregressive, P ff\ § HI Jl3 , 838 
Purchasing power parity, Jj ffr , 156 ~ 

157 

Pure autocorrelation, 475 

correcting with generalized least squares, 
Xfk4'~ffr&jSEti&\ IF., '477 - 484 
versus model mis-specification, M ^ S Ok , 
475 - 476 

Purely random process, , 798 

Pure random walk, ^, 803 
p value, p fS, 128, 137- 138, 141 
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Q statistic, Box-Pierce, Q 

it.S, 313 

Quadratic function, — #CB§:!&, 226 
Qualitative response models, 

characteristics, 580-582 

duration models, M 1'^ HM , 624 
linear probability model, ^ tR tH ?S , 
582 593 

logit model, Logit $13! , 695 - 697 
multinomial logit and probit models, ^ 
logit probit MS , 623 - 624 
ordinal logit 1 and probit models, Ff;3& logit 
ifC probit 3!, 623 

Poisson regression mode!, +£ M lid ^ 3!, 

620 - 622 

probit model, probit MSI, 608 - 615 
tobtt model, tobit 33, 616-619 
Qualitative variables, /StfejSSlfl; , 297 
Quarterly data, 25 

Quasi-equation, 8, 478 

Quinquennially collected data, 5 

ffjtt*, 26 

R 

R 2 ; see Coefficient of determination R 2 ; 

n 

Ramsey’s RESET test, S 5@ Jf RESET -I&-3&, 
521 - 523 

compared to fixed effects model, 

650-651 

Random interval, BfitJlEfa], 120-121 
Random parameters, , 322 

Random regressors, fiUJlSSlIzlTn, 337 
Random shocks, BStJLtyilr, 799 
Random stochastic process, Kfi#L@Ei+ii@ , 796 
Random variables, 8l#l3EJt, 5, 22, 25, 107, 
871 - 872 
Random walk, 

with drift, 800- 801 


without drift, :2uS5|£, 799 — 800 
pure, , 803 

Random walk model, fifi #1 ^ ^ IS 3!, 798 — 
801 

formula, , 802 

Random walk phenomenon, BS #1 ^ W 9L i$t , 
792 - 793 

Rank condition of identification, iR $*! 

{* , 750 - 753 

Rank of a matrix, ft?) , 922 
Rate event data, 582 

Rate of decline! or decay) , 665 

Rational expectations hypothesis, M ft S5 fS 
i5, 672 

Rational expectations school, J?. S W ^ $5 , 
562 

Ratio scale, 30-31, 297 

Ratio transformation, 367 

Raw sum of squares, W , 167 - 168 

R&D expenditures, R&D jfcffj, 423 - 426 
Real Gross National Product, ^ ft f 21 

{I, 99 

Real rate of interest, 684 “685 

Real-time quote, 5Cfrf fft , 26 
Reciprocal models, S$fc#f3!, 183 — 190 
Recursive least squares, M. SiByri — , 542 - 

543 

Recursive models, 764- 767 

Recursive residuals, ill lQ , 543 

Reduced-form coefficients, , 737 - 

738 

Reduced-form equations, &} fnf ty. jj %£ , 737 - 
738 

Reference category, 302 

Reference hypothesis, 531 

Region of acceptance, 129-130 

Region of rejection, Jf130 
Regressand, 00-f, 580 - 582 
Regression, PI jM 

auxiliary, ^Bfj — , 361 




versus causation, ~ -4 @ 3ft i)c %. , 22 - 23 

coincident, 306 

cointegrating, 7 822 

concurrent, |r] S5KM ~ , 307 

versus correlation, ~ % ffl :X: , 23-24 

cross-section, d ffi — * 291 - 292 

data matrix, SfcJgJEB, 325 

dissimilar, 307 

historical, 142 

law of, ~J£M, 17-18 

linear, , 42 

origin of term, /fcip$J3Ki3S, 17 

parallel, T-ff—, 306 

piece-wise linear, 317-319 

polynomial, ~~ , 369 

pooled, , 275 

seemingly unrelated, — , 849n 

semilogarithmic, , 320 

.spurious, — , 792, 806 - 807 

standard error of, , 78-79 

standardized variables, ® ft 3E Jt 69 ~ , 
173-175 

stepwise, , 378 

time-series, N* [5J J? ?■] ~ , 291—292 
unconstrained, ~ , 267 

unrestricted, — , 267 

Regression analysis; see also Multiple regression 
analysis; There-variable model; Two-variable 
model, 053##T, 7, 17-31 
and analysis of variance > ~ ~y 2? IS #T , 
140-142 

conditional, ~ , 66 - 67 

correctly specified, iEfijfli&Jglft — , 73-75 
data for, — , 25-30 

definition, $£ X , 18 

evaluating results of, ifjft — S , 146 — 
150 

evaluating results of normality tests, tF'fftlE 
147-149 

Hypothesis testing in, 107 


measurement of scale variables, fi 

R®, 30-31 

modern interpretation, # * 18 - 21 

origin of term, in iM , 17 

primary objective in, S fS , 49 
problem of prediction, J®WNS 
individual prediction, ^'fEEEM , 142 
mean prediction, MfiSEEtM , 142-144 
reporting results of, ffr£p , 145 ' 

146 

software programs, Sfe'PtS.J? * 13 
statistical versus deterministic relationships, 

22 

terminology and notation, , 24- 

25 

Regression coefficients, E (id % ® , 41 

confidence intervals, 121-126 

partiaL, ffij — , 203 
estimators, tArHtt , 207-211 
hypothesis testing about, fgj & 3* , 

250 - 253 

maximum likelihood estimation, it{£(ftfi 

it, 211 

meaning of, 205-207 

testing equality of, Ik — , 264 - 

266 

Regression models; see also Classical linear 
regression model, 00Sl;i&5 

0 51*51 

analysis of variance, 304-' 306 

ANOYA models, ANOVA ft 31,298 - 301 
constant elasticity model, 177 

disequilibrium, 322, 323 

distributed kg, 656 

dummy variables, 297-323 

dynamic, 448 

effect of unit change in value of regressor, E 

613-614 

Engle expenditure model, JS tt $5 ;£ lh ft IS , 
182-183 
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exponential* JbIX — , 175- 176* 565 - 566 
functional forms, SklXJfJS;, 175 *191 
chousing, , 190- 191 
log-linear model, Xd'IX - 175 * 

178 

reci|)rocal models, 183-190 

semi log models, , 178-183 

in-parameter, 192 

i n t r i n sic ally li nea r /nonli near, f± ££ 

f±, 192 

limited dependent variable, SP5W3EH, 616 
linear/nonlinear, 5, 41, 42, 

562- 565 

MWD test. MWDM, 280- 282 
panel data, ££?'!?$:#, 320, 636-652 
Poisson regression model, ?fi IS 0 0 39 , 

620 - 622 

polynomial, 0^^,— , 226-229 
with qualitaiive/quanutative regressors, 

^tt/^iaaTLlVj-, 304-306 
single-equation, #Jjpr, 15, 836 
switching, ft & , 318, 322 -323 
testing for structural or parameter stability, 

273-279 

variables for, 297 

Regression of Y oil X , Y M X ft) |eI H * 40 
Regression on standardized variables, 

$ JtWElU, 215 

Regression specification error test, 0 !fi S/E ij? 

&&&, 521 

Regression through the origin, £2J® fKl 13 !0 , 
164 - 169 

derivation of least-squares estimators, JS^ 
198-200 

raw sum of squares, , 167- 168 

Regression variable* table, 13 !H ft , 290 
Regressors, PUlQ^E 
dummy, AM — , 333 
fixed versus stochastic, — , 337 

pair-wise correlations among, — |ij ft) Xf 

^■ it-± 


359 

qualitative versus quantitative, ® tt ^5 /2 
fi - , 3U4 - 306 
random, fifiHL — . 337 
Relative change, 176n 

Relevant variable, 510-513 

Repeated sampling, fiSiffi#, 92 
Replicated data, £ &.5SISJ IXM , 598 -600 
Reproductive properly of chi-square distribution, 
x 2 160 

Residuals, $£ 

examination of, — fttlf > 518 
Studcntized, — , 464n 

Residual sum of squares, 77, 83 

Residual term, 549 
Response variables, 580 

binary, “ffi — , 581 
dichotomous, , 581 

trichotomoua, * , 581 

Restricted F test, F 643 

Restricted least squares, 5#jSEJ|4/523 
definition, 268 

F test, 267- 268 

tearing linear equality rest riel ions, tk 95? IS tfe 
266-273 

t test approach, t 267 

Restricted log-likelihood function, § itl X’f 3£ 
295 

Restricted residual sum of squares, 

276 

Returns to scale, , 224 

Ridge regression, ft 0 (Lj, 369 
Robust estimation, f&Stferh, 339n 
Robust standard errors, fife i$| 9 417 — 
418, 439 440 
Row vector, ftp]®, 914 
Run, 8?©, 465 

Runs test, 465 -467, 471 




St. Louis model, revised form, iS S ftr IH ®1 

W#PT*p 782-784 
Sample , 

censored, IfiBk. — , 616 
truncated, , 616n 

Sample autocorrelation function , # ^ fj ffl ® 
» t 808 

Sample correlation coefficient, ffi- 40 Jfe ^ IS , 

85 86 

Sample correlogram, ££$-48 , 808 

Sample points, , 870 

Sample regression, H$N0, 253-264 
Sample regression function, ££ $ [e] j)3 ffi IS , 
47 -51 

deviation form , 65 

ro estimate PRF ( ftfi+ PRF, 58 -59 
Sample regression lines, ££$ 0 0^8 , 48 ~ 49 
Sample space, 870 

Sample variance, 808 

Sampling, repeated, 92 

SARG test, SARG&3&, 679, 713 
SAS output of Cobb-Douglas production 
function, ^ ^ - it 4&-ftftf j* 1 ® ft W SAS 
iith, 247 

Scalar matrix, £&JkSiP¥ , 915 
Scale effect, 28 

Scale functions* Rfg®, 169-173 
Scatter diagram, Kj , 18 ~ 20 

Scattergram, 18" 20 

Scholastic Aptitude Test, SKI Sat, 57 
Schwarz statistic, SfiJESilfci+M, 546 
Seasonal adjustment, , 312 

Seasonal analysis, 312-317 

Seasonality, 848 

Seasonal trend, 312n 

Seeotid-degree polynomial, 226 

Second-degree polynomial regression, ZL&Z&JM 
SlslSd , 227 

Second-order autoregressive process, “ lift § JU 


!S id.fi, 838-839 

Second unit root, ^ , 832 

Security market line, il# rfr , 165 
Seemingly unrelated regression model, 

, 646 n 

Selectivity bias, IS# ft'fft, 30-31 
Semielasticity, 180 

Semilogarithmic regression, $ IS 1)3 , 320, 
333 

Semilog models , 

Un-log model, M - WSMSll, 181 - 183 
log-lin models, *|#C ~ S*tt«28 , 178 - 181 
Serial correlation, ?[) 49 ^ 

definition, /£.£., 443 
higher-order, SSfifr*, 497 
reasons for, — K) IK H , 443 - 449 
Shocks, 849 

Short-run demand function, ftj ® ^ Bf3 IS * 
682, 684 

Short-run multipliers, 58, 738 

Simple correlation coefficients, fpj ^ 4H ;£ ^ 3S , 
230 - 232 

Simple hypothesis, 126 

Simple regression , fS[ ® JH , 24 - 25 

in context of multiple regression, £ 7H 0 j)3 ~f* 

, 215-217 

Sims test, 6y6n, 712-713, 793 

Simultaneity problem, ©£i*.ft (3JS , 753 
Simultaneity test, K3V.ft^3& , 753-756 
Simultaneous-equation bias, 3l ’.fr 8 40 ‘ill 

inconsistency of OLS estimation, OLS fei'I'M 
#M< -Sfcft* 724-727 
numerical example, f, 727 - 729 

Simultaneous — equation models, ^ 

M, 715-730 

estimation approaches, 'ttil'2; * 762 - 764 
examples, 0B 1 , 718- 724, 778 - 784 
for forecasting, MSI, 836 - 837 
identification problem, iHS'J [pjffi , 735 - 753 
indirect least squares estimators, |hJ :ft/J N — 
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Mitiil. 767-770 

nature of* - ft , 717 - 718 

recursive, i§!0 — t 764 - 767 

test of simultaneity, , 753-756 

tests for exogeneity, ^£1756-757 

time series econometrics, Hi fa] fF ?ij if" 4 lx S? 

3* , 792 - 830 

two-stage least squares estimation* 

770-778 

Single-equation models, ^ ® M M ♦ 5, 15, 

836 

Size of feet, El ffi $St & , 28 

Size of the stat istical test, tji if -fe £$ M , 

120n 

Skewness, ® j£ , 148, 391 
Slope coefficient, #**», 4, 41 
Slope drifter, , 308 - 309 

Small-sample properties, /]^ fT 4^ ® , 899 - 

902 

Software programs, , 13 

Spatial autocorrelation, 2?|n] h ffl , 441 
Spearman’s correlation test, #f ife ^ ^ IE 
-9* * 406 - 407 

Spearman's rank correlation coefficient, 

95 

Specification bias, 74, 215 -217 

in correct, functional form, Q\ IE eS 3K Jf5 5^ Uf 

M , 446 

dropping, , 355 - 360 
excluded vahablcca.se, 3£ fi'lf®, 445 

Specification error, i&/E K3l, 74, 168, 215- 
217 

asymmetry in, 4M*f , 514 

Hausman test, , 754 - 756 

test of, — Kli&ijk , 414 

tests for, 514-524 

detecting unnecessary variable, $ 

fl, 515-517 

durbin-Watson ^ statistic, ~ d 

it ft , 518-521 


examination of residuals, 518 

Lagrange multiplier, fi , 523 - 

524 

omitted variables and incorrect functional 
form, 

517-524 

Ramsey’s RESET test, t£ SS H RESET ^ 
&» 521 -523 

Specification of the model, ffl S 65 ^ , 73 — 

75 

Speed of adjustment, ifeiMjSfS > 665 
Spline functions, I&J Hfr [h| jJ3 , 318 
Spurious correlation, ISKjiltM, 422 
Spurious regression, 792, 806 -808 

Square matri x, , 915 

Square root trarinformation, ftl 32 , 419 

Standard error; see also Precision fT iM; til .Oil 
76 

corrected, , 484-485 

of least-squares estimators, if fg; 

ftl-,101 102 

of OLS estimators, OLS fAff fif-tfj ~ , 208 - 

210 

sensitivity to changes in data, *fSfeJg&'4fc6<| 

Mtt, 354-355 

Standard error of the estimate, fei'+'{B 
1%., 78-79, 791 

Standardized normal varia ble, «*ftiE£* 
ft, 887 

Standardized residuals, ?f£ ft , 464 
Standardized variable, ffffiiffcSiifl * 173 175 

regression on, Xtf ~ lift 0 !0 , 215 
zero mean and unit, , 200 - 

201 

Standard linear regression model; see Classical 
linear regression model, ^ TfE ft [H [Jzj f|£ 511 ; 

Standard normal distribution, # ?f£ IE ;S ^ fp, 

111 

Static consumption function, fl? iS 3? 
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824 

Stationary, tests of, 807-813 

Stationary stochastic processes, TliRltlLit @ , 

797 - 798 

Stationary time series, 3 F^0t|oJ/??!j, 26, 792 
Statistic, SEi+fi > 49 
Statistical dependence, 22 

Statistical inference; see also Hypothesis testing, 

SEiHSft* 8 

classical theory of, ~ 'j M 9,ife , 107 
estimation, *fi*t it, 895 -905 
Statistical properties, SE ft ft 01 , 63, 105 
Statistical significance, ifEftjill-ft, 128 
definition, 5£j*C, 131 

versus practical significance, ~ ISS1 1 
ft. 138-139 

Statistic forecasting, SSI, 486 

Statistics, SEftlt, 2-3, 12-13 
Frisch-Waugh theorem, 

317 

Stepwise regression, [J3, 378 

Stochastic disturbance, Still Tit, 44 
significance of, , 45 — 47 

Stochastic error term, I® lit ® , 44, 52, 
191 -192, 849 

Stochastic processes, BSftLii® , 796 -801 
integrated, ^$1, 804-806 
nonstationary, , 798 - 801 

stationary, , 797 -798 
unit root, 801 -802 

Stochastic regressors, iffifllBOHjc, 337 
Stochastic trend, fit III , 803 
Stochastic variable, RSUL^Efi, 5, 22, 25 
Stock adjustment model, , 673 - 

675 

Stock prices, national comparison, 
tttttt, 436 

Strictly white noise, , 798n 

Structural change, £o$*13£ffc 

Chow test, 275-279 


dummy variable approach, ift |H 3E 3 i 

306 - 310 

Structural equations, 737 

Structural parameters or coefficients, ^ 

737 

Structural regression, testing for, 

!H, 273-279 

Studentized residuals, t 464n 

Student’s / distribution, t 892 

Submatrix, ?■ $6 , 914 

Summation operators, ,&^Pi§;3¥ , 869 - 870 

Sum of squares, 83 

explained, 140 

residual, 140 

total, ,& ~ , 140 

Supply function, 742, 744, 746 — 

749 

SURE (seemingly unrelated regression) . 4Sf|^(^C 
849n 

Survey of Income and Program Participation, ^ 

637 

Survival analysis, , 624 

Switching regression models, D3 !)3 ^ 3? , 

318n, 322-323 

Symmetric matrix, 915 

Systematic component, ^§Ej£ft, 44 
Systematic risk, 165 

T 

Taiwanese agriculture sector, 

225 

Target variable, 10 

Tau statistic, 815 

Tau test, r^Jg, 815-817 
Taylor series expansion, M JF , 569 

Taylor’s series expansion, *«»»«! Jl , 
576 - 577 

Taylors theorem, , 576 - 577 

* distribution, £ 122 

Technological reasons for lags, S^ 



0,662 - 663 

Test of significance, 126, 910 — 

912 

chi-square test, •£' , 133 

versus confidence interval?, "" fj B Ig R jw] , 

139 

decision rules, 132 

one- sided /one- tail procedure, ftlj /Jjl. ^ 

Ff, 132 

of sample regression, # ^ 0 fct fe — , 253 - 
264 

f test, tfaijfc, 129 - 233 

two-sided/two-tail procedure, 3X M S 

/?, 131 - 132 

Test statistic, , 129 

Theil-Nazui p estimate, ^ fj\ - £$ JP ^ ;§£ if 
®, 492 

Theoretical econometrics, S ife i| g g? ^ , 12 
Theoretical probability distributions, 

887-895 

Theory, 

consistency with, § '3 ~ —Sfc , 809 
vagueness of, — ftf) 'f*fe , 45 
Third- degree polynomial, H ^ z£ , 227 
Three-variable model, H'SrMUS! 
adjusted R 2 , R 2 , 217-223 

ANOVA table, ANOVA Jl, 225 
and Cobb-Douglas production function, — fj 

223-226 

coefficient of determination, S ® 
217-223 

estimation of partial regression coefficients, 
207-211 

example, 0]^, 213 " 215 

interpretation of regression equation, Xf !0 

ifrHttfc*. 205 

multiple coefficient of determination, &jh 
212-213 

notation and assumptions, ^ ^ -^r flx , 
202 - 205 
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partial regression coefficients, (fl W fl f ® , 

205-207 

single and partial correlation coefficients, 
230-232 

specification bias, SxEi'ftliS, 215-217 
Threshold level, l[£-?r7KT * 608 
Threshold value, 318 

Time, in economics, £r '{ft 1* + Ht |p] , 657 - 
662 

Time effect, [u]$:,fk£, 643- 644 

Time sequence plot t flf|a]M/p|5|, 462 463 

T ime series, ftf ffl # 5 f ] 

detrended, Q — , 821 
examples, 793-796 

inertia, IK ft, 443 - 445 

measuring volatility, *t >£ ffe W f2 fit, 

856 - 862 

stationary, , 448, 792 
Time Series Analysis : Foreran ing And Control 
(Box & Jenkins), Itf 0 M s MM-S®. 

mmtiwi-M'&m, 837 

Time scries data, Hf ffl *lj ft tg , 25 - 26, 
441, 636, 664 

AR1MA process, AR1MA il ®, 839 - 840 
ARMA process, ARMAil®, 839 
autoregressive modeling, i 01)3 ^ , 838 ■ 

839 

challenge to econometricians, 3tf if M S $f^ 
Ml 792-793 

combined with cross - sectional data, ~ -^5 fit 

364-365 

moving average processes, ^ ii © , 

389 

Time series econometrics, Ef ffij )T M if fit 
26, 367, 792-830 
cointcgration, ‘KMR , 822 - 826 
difference stationary stochastic processes, ^ 
802-804 

for forecasting, ffl^ WS5I - , 835 - 865 
integrated stochastic processes, ¥-JKB§#tx£ 
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S , 804 - 806 

key concepts, > 796 

spurious regression, 806-807 

stochastic processes, Bfit/LjifS, 796 — 801 
tests of stationary processes, T £i S? ffj 
fttt, 807 -813 

trend stationary processes, 33 $}■ £t ?i?, 
802 - 804 

unit root stochastic processes, 

g, 801 -802 

unit root tests, , 814 — 820 

Time-series regression, 0 03, 291 - 

292 

Time-to-evcnt data analysis t lit IS #T , 

624 

Time variant, B't fsj $ # , 448 
Tobit model, Tobit^ffl, 561, 616 -*619 
illustration of, Xd” — , 618-619 

Tolcranee, 353 , 362 - 363 

Total cost function, e6|& , 227 - 228 

Total sum of squares, W , 83 

and analysis of variance, —- ^ JT fa tf T, 

140-142 

Traditional econometric methodology, f$ 

essFA-ftffe, 3-12 

Transcendental production function, @ 

a«C, 288 

Transposition, $£S> 914 
£ ratio, f tt$, 354 
Treasury bills, 828 

Trend, 111? 1 , 26 

season or cyclical, , 312n 

Trend-stationary processes, J§ 3§- T il I?, 
820 - 821 

Trend-stationary stochastic processes, tiSf'-'P#* 
KMS, 802 -804 
Trend variable, 180 

Triangular distributed lag model, ® 
fcmm, 705 -706 
Triangular models, — ’.ffiffZMM, 764 


Trichotomous response variables, m {fi JS 42 
■ft, 581 

Truncated sample, 616n 

r test, * , 133, 252-253 

Two-sided hypothesis, 3SHHHHI > 127 
Tvyo-sided or two-tail lest, ®(® f J §£ M. IS » 
127- 128, 131- 132 

Two-stage least squares, W BV IS f|l Z1 , 
753, 770- 778 

2-t rule of thumb, 2-r S-S&IJSjfyJ , 134-135 
Two-variable regression model, H $ S 0 |3 S 
M , 24 • 25, 37-52 
estimation problem, tti+NIS 
classical linear regression model, 
j)3#IS!, 65-76 

Gauss-Markov theorem M #T - rT 

a, 

ordinary least squares method, 

U c ,58-65 

precision of standard errors, fe S iM £$ 3? 

K , 76 - 79 
ex ten sions, 3® T 

functional forms, Efi$t5f£S, 175-191 
regression through the origin, £1 J£ & 89 1^1 
U3 , 164 - 169 
sealing, RE, 169-173 

standardized variables, # # ft $ # , 173 — 
175 

units of measurement, 169-173 

hypothesis testing, 

confidence interval approach, jt fff E iHI 7? ft , 
127 - L28 

practical aspects, 134-139 

statistical prerequisites, 119 

terminology, 126-127 

test of significance approach, 
ft, 129- 133 

hypothetical examples, Hx i® ftfl, 37 - 41 
ill ust rated example, 14 W f 1 , 51 

interval estimation, Elfijffirf - 
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basic ideas * 120-121 

confidence interval, 19 , 121 — 126 

statistical prerequisites, , 119 

linearity in, , 42-43 
maximum likelihood estimation of, 

1ft it, 114- 117 

ordinary least squares method, Xlfe. 

&*, 58-65 

population regression function, & lit! !H S 
f-U 41 

sample regression function, # ^ ® 0 $3 :$[, 
47-51 

significance of stochastic disturbance, BltTlX 
ttWSItt, 45-47 

stochastic specification of PRF, %t PRF KBS 
43-45 

Type I error, ® I , 120n, 127n, 136 — 

137, 908 

Type. II error, ft II I20n f 136-137, 

908 

U 

Unbiased estimator, 80-81 

Unbiasedness, 3LWii r 117n, 557, 899 - 900 
of least-squares estimators, ftiFft: 

100-101 

Unconditional expected values, , 

39 - 40 

U ncondi t ional variance, Si & ft # , 70 
Unconstrained regression, [U ()3 ,267 

Underfitxing a model, ,£ , 5 10 

Underidentification, , 821 

Unemployment rate, , 184 - 188 , 862 

Unequal variance, , 69 

Unexplained variation, 83 

Ungrouped data, 598-600 

Unidirectional causality, #.fa0jS^;^, 696 
United States economic time series, Jl HK 
S+fa#3?iJ, 793-796 
United States Steel, 638 -640 
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Unit matrix, 915 

Unit root problem, faM > 802 

Unit root process, , 801 - 802 

Unit root tests, ^ ^ , 814 - 820 

critique of, 3*1 ~ 69-fitif , 818 - 820 
Units of measurement, ft: , 164 , 169 — 

173 

University of Michigan, Institute of Social 
Research, ft***637 
Unobservable latent variable, >(!l Jl!|| SU (fi) 'M 3E 
_1, 648 

Unrestricted estimates, itftt, 695 

Unrestricted log - likelihood function, 

295 

Unrestricted regression, 5)3 , 267 

Unrestricted residual sum of squares, 

276 

Upper confidence Limit, Bflr R|hI±.I® t 120 
Upward trend, faJlKSIS**, 180-181 
Utility index, SfefflJSSS, 608 

V 

VAR; see Vector autoregression, VAR; VAR JaL 

fa * a ® B 

Variables, 

category, ft 16 , 297 

control, g§4~, 10, 304 305 

core versus peripheral, ® fH ill ^ — , 46 

dependent, Hf&it. 5, 15, 18, 24-25 

dropping, ~ , 360 - 365 

dummy, , 297 

for empirical analysis, £5#■$?--, 297 

endogenous, 701-702, 717, 736 

exogenous, — , 701 - 702 , 717n 

explanatory, 18, 24^25 

in F test, F ^ ^ f* K ~ , 264 

independent, f=J ~ , 5, 15 

indicator, titiS — , 297 

instrumental, X;Hr ~ , 527,678 - 679 ,713, 

771 
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irrelevant T , 508, 557 

latent, 608, 648 

linearity in, fefettX — , 42 

linearly independent, t£ &9 ~ , 204 

measurement scales of, ~ fft BE S R B? , 30- 

31 

omitted, ifiJR ~ , 517 - 524 

predetermined, fiff£ — , 717n, 736-737 

proxy, iv$~, 46, 527 

qualitative, /Eit£ ^ , 297 

random, , 5, 22, 25, 107, 871 -872 

regression, 0 0 ~~ , 290 

relevant, ~ , 508 

standardized, fatfEtt - , 173 - 175, 200 - 

201 

stochastic, , 5, 22, 25 

target, , 10 

transformation of, X>t — , 366 - 368 

trend, , 180 

unnecessary, , 515-517 

Variance, , 880 - 881 

compared to variation, -^=J 3E# ftf) tt$£ , 82n 
of disturbances, fjfc — , 387 ~ 391 
equal, ^ — „ 68 — 70 

of individual prediction, ~ , 163 

of least - squares estimators, Ok ■'hX fjjf if 

fk , 101 - 102 

of mean prediction, #} {£ ffl $)\ — , 162 - 

163 

minimum, M'l'— , 104-105 

of OLS estimators, OLS ttiEfiftfl - w , 208 - 

210, 350-353 

reaction, , 884-886 

unconditional, , 70 

unequal, X ^ ~~ , 69 

zero mean and unit, #-{£ — , 200 - 

201 

Variance-covariance matrix, ~)j ^ — $> ^ |=| ££ 

P$, 930 

Variance-inflating factor, JI5 fife H ^, 351- 


353, 362- 363 

Variation, compared to variance, 'j5hVf , 82n 
Varying parameters models, , 322 

Vector, [oj ® 

column, ?[] - , 914 
null, ^ — , 916 

Vector autoregression, Ju] ft § 0 0 , 697, 835 , 
837-838, 848 - 856 
applications, , 854 - 855 
and causality, ~ 4 Wife ft, 852 
estimation, ftfH', 849 — 8-51 
forecasting with, , 852 

problems with modeling, — Sfc$S63 fcl@, 853 
-854 

Venn diagram, *£J§,E, 82 

Volatility clustering, 856 

Von Neumann test, ?4£II , 491 -492 

W 

Wage determination model, X *§% ^ & ^ §s, 
544 - 546 

Wage-price models, T.§?— 721 

Wage- productivity relationship, X ^ 

, 460 -462 

Wald test, 280, 321n 

Weakly exogenous regressor. 5$ £(' X [el !iZ| ju f 

507 

Weak statistical power, , 540 

Weekly data, )«] , 25 

Weicrstrass’ theorem, ^ X $T # ft @T & J1, 
688 - 689 

Weighted least squares, Jjfl & A /Jn X , 398, 
415-416, 437- 438, 585 
Weighted sum of residual squares, $741 T 
*fB, 397 

Westinghou.se, $1 W\ ?T SE $T tfc *t £ mJ , 638 - 
640 

White noise, fF ft &*■■&, 838 

White noise error term, # t# & iU 4§ *3i, 

450 




White’ hetcrosccdasti city-corrected standard 

errors Wit & Jj £>—IF. ^ ® iS , 417- 
418, 439-440 

White's heierosccdastidty test, W It # Zfr H 
413-414 

Z 

Zero contemporaneous correlation, ^ 1^1 ^ , 

764 


Zero correlation, 87 

Zero covariance, , 71-72 

Zero-intercept model, 166 167, 

200 

Zero mean value of disturbances, T tfc fKj &S 
ffi , 67 - 68 

Zero null hypothesis, ^PlS fK® » 134 — 135 

Zero-order correlation, 231 

Ze ro res trie tions cri t erion, ^ tty $ RlJ, 750 
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